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The mtention of the following pages is to give an outline of those 
subjects which, grouped together, constitute tne science of Pharmacy. 
As Medicine, taken in its comprehensive term, is considered as including 
diflferent sciences, and several separate branches of study, so do we, 
with an equal right, claim for Pharmacy the same extension and the 
same comprehension of more than one branch of learning. Not only 
do we raiik under Pharmacy the active pursuit of the manipulative 
operations of the laboratory, but we likewise assert the right to include 
under this name the various divisions of study that serve to the more 
perfect acquaintance with the properties of the many substances 
employed, or to the more accurate knowledge of the transformations 
that come imder notice. And whilst we wish to raise Pharmacy itself 
to a higher rank, whilst we desire to bring other sciences as tributaries 
to its feet, none the less is it our earnest wish to claim for the student 
of Pharmacy a higher intellectual position and a more extended field 
of study. The pursuit of Pharmacy, in the fullest sense of the word, 
takes within its grasp, besides manipulative skill in the operations of 
the laboratory, the theory and practice of Chemistry, Botany in its 
several divisions. Materia Medica with its many sections and 
ramifications. 

In his treatment of these subjects, the author claims, not originality 
of matter — ^for, doubtless, each subject has been elsewhere more com- 
pletely treated — ^but certainly originality of arrangement and of classi- 
ncation. The object of the present work has been to lay before the 
student a comprehensive and dearly-arranged bird's-eye view of these 
separate brandies, and, at the same time that the necessity for serious 
study is insisted upon, the aim in view has more especially been to attract 
his interest, and to lead him to the pursuit of the several divisions of 
these sciences in fuller manuals and in more important text-books. 

"We wish now to say a few words on what we may consider as the 
rational study of Pharmacy ; and, to illustrate our meaning, we will 
take as an example the study of the history of a nation. If we wished 
to pursue this study in as perfect a manner as possible, our idea 
would be not to plunge into Hallam, or Froude, or Macaulay, still less 
to rely solely on a chart, however complete and perfect; the rational 
plan would rather be to glance over the names of the monarchs, divide 
their reigns into epochs, and then, taking each reign by itself, to make 
oneself master of it, not only in its individual aspect, not only as one 
detached ring of a series, but especially in its relation to preceding 
and subsequent reigns; as to the extent also to which the principal 
events may be traced out as the effects of preceding and the causes 
of subsequent events ; how far the proceedings of one period were 
connected with and depended on those taking place at the same time 
amongst other nations : then several reigns might be considered as a 
group, each group bearing some spedal features distinct from those of a 
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difibrent one; agaii^ Bpeoial subjects for study might be taken, and 
their development traced through several eras, depending upon and 
themselves often influencing successive chains of oircumstsoices. Thus 
the same events and group of events are considered under different 
phases and from different points of view. The influence of literature 
might be traced from early to more recent times, and from the extqut 
of certain ranges of thought at given periods might often be deduced the 
origin of series of incidents of the highest significance. The consideration 
of the gradual improvements in the industries of the several epochs, the 
growing power of the fine arts, the increase of refinement in the many 
branches of warfare, might in many cases have accounted for changes in the 
nation, in themselves insignificant, yet in their consequences of the 
greatest importance. Thus the study of a subject, pursued in this 
"collateral" manner, assumes not only an instructive, but a pre-- 
eminently interesting aspect: moreover, the memory, having so many 
aids and landmarks, rapidly becomes retentive to the highest degree. 

Let us urge that the same rational plan be adopted with regard to 
the study of Pharmacy. 

After glancing through its several branches, and with a clear con- 
ception of the extent to be gone over, take Materia Medica, and make 
yourself thoroughly master of its essentials, and even in those speci- 
mens familiar to you, paying attention to any remarkable formation or 
peculiar characteristic. Then turn to Botany, not considering it as a 
separate subject, but with the endeavour to biiild up, on the already- 
acquired basis of Materia Medica, a structure of sound scientific 
knowledge of the formations and functions of the vegetable world. 
Then pass on to Chemistry; a clear conception of the laws which 
govern chemical action, and the characteristic properties of elementary 
and composite bodies will be found essential in the several divisions of 
analysis and synthesis, as exemplified in the preparation of the chemicals 
of the Pharmacopoeia. Allied to Chemistry, and reared on its broad 
foundations, are the kindred branches of Pharmacy and Practical 
Dispensing; moreover, on Chemistry, combined with a knowledge of 
the Latin language, depends, in great measure, the perfection and 
success of Prescriptions, both as regards their composition and, more 
especially, as regards their accurate interpretation. 

JBotany and Chemistry, Chemistry and Pharmacy proper, touch and 
interlace at many points, and on many occasions help and explain each 
other. Materia Medica, in all its numerous ramifications, offers the 
most extenrive field for observation, and may with truth be termed the 
focus of many converging scientific paths : here it embraces Zoology, 
there Entomology is pressed into its service; at one time Chemistry 
explains the gradual formation of many of the substances over which 
it has sway, and at another time it is Botany that derives a new interest 
and a fresh lustre from the many illustrations which it finds in the pages 
of this great and important branch of physical science. Thus is erected 
a structure of true and sterling knowledge, valuable in itself, beneficial 
in its results, and lasting in its influence on the mind of the student. 
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SECTION II. 

BOTANY. 

BoTAKT is a dmsion of natural histozj, the study of wliich is generally dis- 
tasteful to the beginner, thongh always fascinating to the adept — f^mnAJinf^ 
in itsel/f in the wonders it unfolds, in the secret beauties it brings to light, 
in the marreUous structures it discloses, constructed for a special purpose, 
and apparently bearing traces of a peculiar creatiye design— peculiarly 
fascinating also from the scenes into which it leads, and the intimate 
presence of nature with which it so vividly impresses the mind. 

That the study of botany cannot be acquired from an abridgment, the 
author has come to a decided conclusion. 

In the first place, an abridgment of this land must be a collection of dry 
facts. Now these are, in botany, generally found to be more than usually 
uninteresting; it is only when they are fully illustrated by^ attendant 
explanations or familiar examples, or are themselves brought to light in 
the Hving specimen, that they interest and take firm hold of the mind. To 
attempt to teach botany from a bare detail of facts, injures both the science 
and the student : the former it robs of its beauty, the latter it disgusts and 
repels. The system is fedse from the beg^inning : it ignores the fact that 
information deprived of its attendant circumstances of interest is at the same 
time deprived of that which produces a lasting impression on the mind ; it 
IS the attempt to teach history by means of a chronological chart. 

Charts, however, and abridgments are usefril, as far as they go. A classi* 
fied epitome of facts is of service when studying, with the aid of fiill and 
complete text-books, a branch of scientific knowledge : it shows the divisions 
of a subject on which more detailed information must be sought ; it improves 
the faculty of observation by directing it to certain objects in a systematie 
manner ; fiLuaJIy, this collection of facts (admittedly dry and uninteresting 
per se) furnishes definite points around which to group new ideas, fresh ob- 
servations, or the results of careful and laborious investigation. A manual, 
elaborate in all its divisions, is, however, here an essential. 

The pleasantest and surest way to learn a language is by "conversation ;'* 

at first phrases and examples, afterward from these the rules of grammar 

which they exemplify : we suggest the same method with respect to botany. 

From the careful examination of those articles of the Materia Medica which 

are already familiar to him, let the student gain a practical acquaintance 

with the nomenclature of organs and the arrangement of facts which con- 
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stitute Ibotany: from tke example, to educe ike rale; tken let {ke rule, ol* 
acquired fact, be again demonstrated in the specimen before him. 



PART I.— Stmctural Botany. 

On looking over a collection of the principal Materia Medica (here we 
refer to parts of plants, not to edttcts, as gums or resins), we notice that 
the greater number are specimens of the root, the stem or its bark, or the 
leaves. If we take a living plant (out of the winter season), we always, 
with a few unmaterial exceptions, find a root, a stem or trunk, and leaves. 
These three organs may therefore be considered as essential to the existence 
of the plant — a plant in reality consists of these parts : they are called Organs 
of Nutrition, because they severally contribute to its actual life. But we see 
other spedmens, which can be neither of the above organs — ^Anthemidis 
flores, Crocus, Colocynthidis pulpa, Nux vomica: moreover> the organs of 
nutrition keep up the life of the individual plant, but the death of the indi- 
vidual is a necessity in ^^ vital life;" it must therefore provide for the 
bringing into existence of a new plant similar to itseK: the organs with this 
object axe the Organs of Reprod/uction, These consist of the so-called flower, 
containing the ovary and ovule, which develop into the fruit with the seed ; 
the latter produces the future individual. 

In the examination, therefore, of a plant, we must consider, in the first 
place, its own existence; secondly, the means adopted for the continuance 
of the race ; thirdly, the internal structure of the various organs. 



Plants built up of cellular or vascular tissue may be divided as follows :— 

Thallophytes, plants with a flattened expansion, as Algsa. 
Gormophytes, plants with a stem. 

OiT^gaima, or JhwerUu ^AcrogeiuB,orBumimtgrowetB. 

Phanerogamia, or flowering ( Endogenae, or inside growers, 
plants • • • . ( Exogense, or outside growers. 

The various organs of a plant in its most perfect form may be classified 
as follows : — 



(«) Organs of nutrition (ne- 
cessary for life) . 



(/S) Organs of reproduction 
(necessary for the for- 
mation of a new plant). 



I. Boot. 

H. Stem. 

ni. Leaf. 

rV. Calyx. 
V. Corolla- 

(Filament. 
Anther. 
Pollen. 
i Ovarv 
Vn. Pistil . I style. " 

' Stigma. 



ChaAgingto 



( Vni. Fruit. 
( IX. Seed. 
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SacT. n.-*-Bot8Iiy — conHnued. 



PART n.— COassiflcation. 

There bare been, at succesmre stages in the histoiy of the science of 
Botany, sereral different systems in the arrangement of plants. The TnTmanaTi 
was an artificial clasfiification, from the number of stamens and pistils ; the 
natural mtem, introduced by Jossien, improved by De CandoUe, and further 
amended by Lindley, is, with modifications, the one in general use at the 
present day. Its essential principle consists in the fi;rouping of plants 
according to their general stnicture and evident resembbnce in organs and 
TOoperties. The arrangement adopted in this work is that given by Professor 
^ntley, which seems me most satiafiactory yet published. 

In this dassification, individual plants are arranged in orderiy most 
justly called natural; these orders are subdivided into genera and ipeciee. 

Spboiss consist of individuals resembling each other in every respect, 
reproducing the same essential character by seed. (Atropa) Belladonna, 

Oenxba. — Several species, much resembling each other in organs of 
reproduction. Atropa. 

NATtTBAii Obdeb. — (}enera that have the same fruit, or some marked 
features or properties in common. N. O. UmbeUiferaf Oraminaeea, 

Glass. — ^Natural orders that have the same internal eirueture^ ex* gr.j 
DicotyledonsB. 

Sttb-Glass. — h, divisioui for conveniencei in a class. 



CfloiB. Division. Sub-Claee. 

I. DiOOTYLEDONA 

1. AngibBperm8B(ovules in ovary.) 

Ta) Thalamiflorse • Stamens hypogynous. 

yS) Oalicyfiorse . Stamens perigynous or epigynous. 

(7) OoroUifiorse . Corolla monopetalous ; stamens on corolla or 

ovary, or fr^e and arising from thalamus, 
(d) MonodamydesB . One floral envelope only. 

2. GymnospermsB (ovules naked). 



n. M0N000TTI<n>ONJi 

[c) Didyogenae. 

() FetaloidesB . With coloured floral envelopes. 
[1;) Glumaceee . As grasses. 

m. AoOTYLEDOlTiB 

(6) Acrogenn . With stems. 

(c) Thallogenae . Wi& flattened expansion, or thalhte. 



NATURAL ORDERS. 

The following are the essential features of the principal Natural Orders 
which embrace iSie plants mentioned in the Pharmacopceia : the officinal 
plants are mentioned under each natural order in the Section of Materia 
Medica. {The oharaoteristic featwtee peculiar to the order are in heavy Egyptian 
type). For the signification of terms, see Division on " Structund Botany." 
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Class I. — ^DicoTYLEDOuiE. Sub-class I.— Thalamxflobjb. 

BANUNOUliACKaa . . Lkates. — ^Alternate or oppositei generally 

much divided. 
Petioles, '^She&ihixLg and dilated. 
Stipules, — None distinet from petiole. 
OoBOLLA. — ^Imbricated (the folding of the 

petals in flower-bud). 
Stambks. — HypogynouB. 

Anthers, — ^Adnate. 
Ebuit. — Apooarpous; foUides or achenia 

(carpels distinct). 
Seed. — Albumen^ Homy. Sap. — ^Watery. 

Example. — ^Ranunculus; HelleboraB 
(Fig. 187) ; Aconitum (Fig. 188). 

NYMPHAOHas ; . Plaitts.— Aquatio. 

Leaves. — ^Floating, circular, peltate. 

Calyx and Cobolla. — Passing, by degrees, 

into stamens and pistil, some of which are 

often petalloid. 
Disc— 'Encircling ovary. 
Stigma. — Sessile, radiating* 
Fbuit, — Of the united oarpels, superior, 

many-oelled, with seeds attached to 

perfect dissepiments 
Seed. — ^With mealy albumen. 

JExample. — ^Nymph»a (water-lily). 

(The characters in N. 0. Nelumbiaoese are similar to above, but the fruit 
are numerous two-oeUed **nufs," in the cells of a honeycombed 
thalamus, or receptade.) 

FAFAVXBAOBLffi t . ^ LEAVES. — ^Alternate, ezstipulate. 

Calyx. — ^Two, or rarely three, sepals; 

deciduous (falling off on the expansion 

of the corolla). 
Cobolla. — ^Four petals, generally plicate (in 

folded flower-bud). 
Stameks. — Numerous innate anthers. 
Stigica.— Two or numerous, radiating, often 

sessile. 
Fbuit. — One-celled compound capsulet 

with many seeds on parietal pla- 

oente. 
SsBDs.-^Numerou8, with oily albumen. 

Sap.— Milky. 

^am|?fe«-*Papaver (poppy). 
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Sect. IL — ^Botony — eonUnued. 



Plahtb. — Herbe. 

Leaybs. — ^Alternate, exstipiilate. 

CAI.YZ. -^Fonr sepaUu 

CoBOLUL — ^Fonr petals, in a cmoifonn 

manner. 
Stamens. — Six, tetradynamons, fonr long 

and two abort. 
Stigma. — ^Two stigmata. 
Fbttit. — One- (or spurioiuly two) celled; 

a aUiqna or wilionla. 
Seed. — No albumen. 

^0mp&.— Sinapis; Aimorada. 



OABTOPHTIiLAOlLaa 



Hebbs. 

Stems.— Tumid (swollen) at nodes. 
Leaves. — Opposite, entire, exstipnlate. 
Calyx. — Tubular. 
CoBOLLA. — Polyi>etalou8, quinquepaitite, 

entire, or slit. 
Stamens. — Generally ten, occasionally four. 
Style. — Several in nimiber. 
Pbuit. — Generallyon stalk, or " carpophore ;" 
with free central placentation. 
Example. — Dianthus (pink). 



ICiliTAOBiB 
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Leaves. — Alternate, radiate, with stipules* 
Epigalyx. — Often present outside the trtte 

calyx. 
Oalyx. — Quadri- or quinquepartite ; inferior, 

persistent (valvate in bud). 
Cobolla. — ^As oalyx ; twisted (in bud). 
Stamens. — ^Numerous, monadelphous, with 

one-oeUed reniform anthers. 
OvABY. — ^United or separate carpels. 

Example, — Alihsea ; Malva (mallow). 



IiSQXJMINOS^ . 



Leayes. — Alternate, stipidatey usually 
oompound 

Calyx. — Quinquepartitei one odd anterior 
sepal. 

CoBOLLA. — ^Eegular or irregular : if irregular 
(in European plants of the order), 
papilionaceous with one large posterior 

petal. 
Stamens. — ^Numerous and distinct ; or ten, 

in one or two bundles (diadelphous). 
OvABY. — One-celled ; one- or many-seeded. 
Fbxjit. — Legume, lomentum* or rarely 

drupe. 

Example, — ^Pisum (pea) ; Faba (bean). 



BOSAGEiB . 



Leaves. — ^As those of Leguminoseo- 

Epicalyx. — Often present. 

Calyx. — Quadri- or quinquepartite; per- 
sistent. 

Stamens. — Numerous, perigynous, with 
two-celled innate anthers. 

PrsTTL. — ^Distinct, superior (rarely inferior), 
with, one or many ovules. 

Disc. — Often present. 

Feuit. — ^Pome, drupe, follicle, nut, achenium : 
in the rose there are numerous achenia 
attached on inside, in strawberry on imU 
. side, of a fleshy receptacle. 

Seed. — ^Exalbuminous. 

Sample. — ^Bosa; Frunus (plum). 



OTJOTTBBITAGKSI 



Hebbs. — ^Mostly succulent. 

Leaves. — ^Bough; alternate. 

Flowebs. — Unisexual (with either stamens 

or pistil, not both). 
Calyx. — Superior; small. 
CoBOLLA. — Monopetalous. 
Stamens. — (la male flower) usually five; 

epipetalous, distinct or united in one 

or more bimdles. 
Pistil. — {la female flower). 

OvABY. — Inferior, with parietal placenta. 
Stigma. — Expanded. 
Fbuit. — Succulent; generally a "pepo." 
Seeds. — Mat. 

JSxample. — Colocynthis; Ecbalium. 

7S 



SxoT lX.-'Boi9iOJ—<o»immed. 
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I«A^M-^Alt«nyrt6 or opposite; exstipulate. 
(Not dotted, as the leayee in N. 0. Hy- 
pericaoead.) 
Caltx. — Superior, two- to \ 
four-lobed, monoeepalons ; i -^Estivation, 

Talyate f asN.O. 

CoBOUJL— As calyx ; twisted J MalracsBa. 
SrAiODro.— -Two to eight; pollen trigonal 
(three-oomered), attaohed by ftmionli 
(oovds). 

SnoicA. — Generally capitular. 
Otabt. — One- to four-celled ; inferior. 
Tluough this order reigns the power of two: ^. 

ExampU. — ^Fuchsia. 



HEBBS.-^In temperate dimates. 

Stems. — ^HoUow (often); knotted (or tumid) 

at joints. 
LEATES.-^Altemate, embradng, much divided. 

InFLOBSSGEETGE. — Aw nmbeL 

Calyx. — Superior, five-toothed; little or no 
limb. 

CfoBOLLA.— Five petals, with inourved 

points. 
Disc. — Superior. 

Stambits. — ^Five; incurved; alternate. 
Styles. — Two. 

Fbtjit. — ^A eremooarp ; two divisions, with 
vittae, or oil-oells; dry, indehiscent. 
ExtmpU. — Conium maoulatum (hem- 
lock) (Fig. 196); ^thusa (Fig. 
195). 



OAFBIFOLIAGBJB LEAVES. — Opj>osite, exstipulato* 

Calyx. — Superior. 
CoBOLLA. — Four- or five-deft; monopelatous, 

g^aerally rotate. 
STAMEBrs.-^-Four or five; equal in number 

to and alternate with petals. 
Ovaby. — ^Inferior. 

Seeds. — ^Solitary ; fieshy albumen. 

Exwnfh. — Sambucus nigra (elder 
7» 



GAIiIAOEiB 



Stems. — ^Angular. 

Leaves. — ^Whorled, exstipulate. 

Calyx. — Superior, obsolete (scarcely Yisible) ; 

four- to six-lobed. 
CoBOiiLA. — ^Regular. 
Stamens. — :Foiir to six ; epipetalous. 
OvAEY AND Fbtjit. — ^Two-ceUed, two-seeded 

("double jEruit")- 



C1N0ROJSIA.OEM 



Characters as above, but with steins round ; leaves, 
with interpetiolate stipules. 
Example, — Cinchona. 



VAIiEBIAirACKSl . 



Inixobesgenoe. — Head or capitulum, with 

general uxyolucre, but not indiyidual 

involucre. 
Calyx. — ^Membranous or pappous (feathery); 

superior. 
CoBOLLA. — ^Three- to six-lobed; regular or 

generally irregular ; sometimes spurred. 
Stamens. — One to five ; not equal to lobes of 

coroUa ; anthers separate. 
Fettit. — Dry, indehiscent. 
Seeds. — Exalbuminous. 

Example. — ^Valeriana. 



DIP8A0AQJD2B 



• • • 



Intlobesoenge. — Capitulum or head. 
Leaves. — Opposite or whorled, exstipulate. 
Calyx. — Perfect, present. 

CoBOLLA. — Four or five; lobed; irregular 

or tubular. 
Stamens.— Four ; distinct anthers. 
Style. — Not divided. 
Fbtjit. — 

Seeds. — ^Fleshy albumen. 
Example, — 
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Sect. IL—BoitaiDJ—caniimted. 



HxBBs OS Bheubs. 

LsiLTBB. — ^Altemato or oi»posite, exstipu- 
late; often oompoimd. 

laiLOBsacsvGB. — Capitulum, with general 
inTolucre, and often paleo (scales be- 
tween floret). 

Calyx. — Obsolete (absent) ; or pappons or 
membranon s. 

GoBOLLA. — Konopetalous, irregular or 
zegolar— of the disc (centre) often 
tabular ; of the raj (outer circle) often 
lignlate or strap-shaped; occasionallj 
labiate. 

SzAMXirs.— Four or fire; alternate with 
lobes of ooroUa ; anthers syngenesious 
or united, enolowlug, as with a tube, 
the style* 

OvABT. — One-oelled, one-seeded. 

Fbutt. — Dry, indehisoent. 

SxsDs. — Solitary; exalbuminous. 

Example. — ^Anthemis nobilis. 



OAMFANUZiAOlLai 



Leaves. — ^Alternate, ezstipulate. 
IiVTiiOBBSOENOE. — OocEsionaUy in a capitulum; 

often solitary. 
Oaltz. — Superior, leafy, persistent. 
ClosoLLA.. — ^Begular, valvate; often marces- 

cent (remaining when withered and 
shriTelled). 
Stahens. — ^Fonr or five ; not united. 
Style. — Simple. 
Tbtjit. — Capsule; two- (or more) celled 

azile plaoenta. 
Seeds. — ^Numerous. 
Sap.— Milky. 

ExampU. — ^Oampannla. 



IiOBSIiIiLOlLfll 
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Ab above, but with ooroUa irregular. 
AiTTHEBS. — Syngenesious. 
Example. — ^Lobelia, 



OlSNTIAirAOSLaS 



Leaves. — ^Exstipiilate. 
Calyx and Cobolla. — ^Begulax, persistent. 
Stamens. — Equal to and alternate with 
lobes ofcorolla. 

OvABY. — One-celled (or spuriously two- 
celled). Two parietal placentae. 

Seeds. — Fleshy albumen. 

Example. — Oentiana lutea. 



OONVOLVUljAOEiEI 



Hebbs. — ^Weak, twining or trailing. 

Leaves. — ^Entire, alternate, exstipulate. 
Calyx. — ^Persistent, quinquepartite, plaited 

(in bud). 
Disc. — Hypogynous. ' 

Stamens. — ^Five; alternate with lobes of 

corolla. 
OvABY. — Simple. 
Fbuit. — Capsule ; few-seeded. 

Example. — Convolvulus Scammonia. 



SOLANAOHai . 



Leaves. — ^Alternate. 

Inflobescenoe. — Generally extra-axillary 
(or not in the axil of a leaf or bract). 

Calyx. — ^Four or five ; regular. 

Cobolla. — ^Four or five ; valvata or indupli- 
cate aestivation (or folding in flower- 
bud). 

Stamens. — Five, alternate ; anthers in- 
trorse, with longitudinal or porous 
dehiscence. 

OvABY. — Two-celled. 

Fbuit. — A bacca or capsule. 

Example. — Hyoscyamus niger (Fig. 
191); Solanum Dulcamara (Fig. 
194). 



ATBOFAGOLSS 



Characters as above, but corolla imbricated (in 
bud). 
Stamens.— -Five, with one or two sterile. 

Example. — ^Atropa Belladonna (Fig. 
192). 
O S2 



Sect. IL- 

OIiSA.01Lfll 



-Botany — amtinued. 

Leaves. — Opposite, exstipulate. 
Calyx. — t'our-deft, inferior, persistent. 
CoBOLLA. — Beg^ilar, valvate (in bud). 
Stamens. — Two. 
OvAEY. — ^Two-celled, two-seeded. 
Fkuit. — ^Drupe, bacca, capsule. 
Seeds. — ^ileshv albumen. 
Example. — Olea. 



BOBAGINAOaJB 



FBIMIJLAOKS: . 



IiABIATiB . 
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Plahts. — ^Herbs or shrubs. 
Stems. — ^Bound, rough. 
Leaves. — Alternate, rough. 
Intlobescence. — A scorpioid cyme. 
Calyx. — ^Inferior. 
Corolla. — BrSg^ilar, five-lobed. 
Style. — Simple. 
OvABY. — Superior, four-lobed. 
Fruit. — ^Four achenia. 

Example, — ^Borago; Ancbusa. 

Herbs. 

Leaves. — Simple, exstipulate. 

Calyx and Corolla. — Four- or five-deffc, per- 
sistent ; calyx imbricated (in bud). 

Stamp^xs. — Equal in number to, and oppo- 
site to lobes of corolla. 

Stigma. — Capitate. 

Ovary.— One-celled, with free central pla- 
centa. 

Fruit. — Capsule ; dehiscent, transverse or 

valvular. 

Seeds. — Albuminous. 

Example. — Primula (primrose). 

Herbs or Shrubs. 
Stems. — Square. 
Leaves. — Opposite, exstipulate. 
Calyx. — ^Persistent. 
Corolla. — Irregular; bilabiate (lipped). 
Stamens. — Didynamous (t^ro long, two 

short). 
Pistil. — Style, basilar; stigma, forked. 
Ovary. — Deeply four-lobed. 
Fruit. — One to* four acbenia; much volatile 

oiL 

Eocamj^le. — Lavandula veraj Mentha. 



SOBOPHUTi A RT A CE^ . 



Hebbs ; rarely shrubs. 

Leaves. — Alternate or opposite, exstipulate. 

Calyx. — Irregular, persistent. 

OoBOLLA. — Four or five ; irregular. 

Stamens. — Two, four, or five, not corre- 
sponding with the number or position 
of the lobes of the corolla; if four, 
didynamous. 

OvABY. — Two-celled. 

Feuit. — Capsule; two-celled, many-seeded, 
superior. 

Uxample, — Digitalis purpurea (this 
has four didynamous stamens) 
(Fig. 189); Verbascum Thapsus 
(Fig. 190). 



FOLYaONACE^ 



Leaves. — Generally alternate; stipules 
oohreate (or forming a sheath round 
the stem). 

Calyx. — ^Free, polysepalous, persistent. 

Flowees.— Unisexual generally. 

Stamens. — ^Perigynous or hypbgynous. 

OvABY. — One-celled, one-seeded. 

Styles and Stigmata. — ^Numerous. 

Fbuit. — Triangular nut, with remains of 
stigmata. 

Seed. — ^Fleshy albumen. 

Example,— 'Rvjm&Ji'y Eheum palma 
tum. 



EUFHOBBIACZlffl . 



Flowees. — nis exual, either monoecious 
(staminate and pistillate flowers on one 
plant) or dioecious (on two different 
plants). 

Calyx.— Inferior or absent. 

Coeolla. — ^Absent in these monochlamt/deoua 
plants. 

Stamens. — In male flower, one or more, 
either distinct or in one or more bun- 
dles (as Eioinus). 

Pistil.— Bi female flowers, one or more car- 
pels. 

Feuit. — Coccus, one or more; one or more 
dry carpels, separating, elastic, discharg- 
ing the seed. (In Euphorbium, tricoe- 

COtM.) 

Seeds. — ^Fleshy albumen. 
Sap. — Milky, acrid, irritant. 

Example. — ^Bicinus communis. 



Sect. n.< 



OBOHZDACn. 



-Botany — continued. 

Class II. — ^MoNOcoxYLEDONiB. 

fl . . . HxRBS ; aometiines parasites or epipliytes. 

Boots. — ^Tuberous or fibrous. 
Stems. — Often so swelled as to be termed 

p$0udo'hulbt. 
Leaves. — Entire ; oft;en sheathing. 
PsBiAirrH (or petalloid Calyx and Corolla^ 

consisting of six apparent petals). — 

Irreg^ilar, the three inner petals 

larger, and one (the labelltim) of tm- 

uflual shape. 
Stamens. — Gynandrons, forming one 

ooltunn with the pistil. 
OvAKY. — One-celled. 
Stigma. — ^Viscid spot in front of the gy- 

nandrous column. 
Fruit.— A twisted capsule, one-celled, 

many-seeded; parietal placentsB. 

Example. — Orchis. 



Boot. — The so-called root is generally a 
rhizome (or underground stem;, giving 
out true rootlets. 

Leaves. — ^Equitant (overlapping and sheath- 
ing each other in an angular manner). 

Perianth. — Superior ;. regular or irregular, 
with three short petals, shorter than 
the others. 

Stamens. — Three; extrorse anthers. 

Ovary. — Inferior, threo-celled. 

Stigmata. — ^Three. 

Fruit. — Capsule, tripartite; axile placenta, 
loculicidal dehiscence. 

Example. — Iris Oroaus sativus (Fig 
200). 



▲MABYLIiXDAOZUB 



Bracts. — Spathes (enveloping the flower-axis). 
Perianth. — Superior; sometimes with a 

"corona" on interior. 
Stamens. — Six; introrse anthers. 
Style. — Simple. 
Ovary. — Inferior, three-celled. 
Fruit. — Capsule; three-celled, three- 

valved, locidicidal. 
Seeds. — Albuminous. 

Example. — ^Agave (American aloe). 
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IiHilAOlLai .... Boots. — ^Various, often bulbs or oorms (in 

reality, items). 

Leaves. — Generally sheathing. 

Pebtanth. — Inferior. 

Stamens. — Six; introrse; often with versa- 
tile anthers. 

Style. — ^Simple. 

OvAEY. — ^Three-celled; axile placenta; supe- 
rior. 

Fruit. — A capsule, with loculicidal de- 
hiscences three-celled ; succulent, in- 
dehiscent, with numerous seeds. 

Seeds. — ^Fleshy albumen. 

JE!xample. — Aloe; Allium (onion). 
M B LAN T H A C B ^, or Much resembles N. 0. Liliacese. 

OOIiCHIOAOBiB 

Perianth. — Inferior ; white, green, or purple . 



Stamens.— Six; extrorse anthers 

Tripartite. 
Ovary. — Superior, three-celled . 
Fruit. — Three-ceUed, with septicidal dehi- 
scence (generally). 
Seeds. — Fleshy albumen. 

Example, — ^Veratrum viride ; Colchi- 
cum (Fig. 199). 
(N.B.— In the four latter orders, note 
number of stamens and position of 
ovary.) 
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PAET III.— Physiology. 

The consideratioii of the plant in a state of life, and the study of vital force 
in the vegetable kingdom, are comprised under Physiological Botany. 

Physiology, therefore, treats of the functions of organic tissues and of the 
built-up structures forming the several organs of the plant. 

This presupposes the existence of ** vital force." It is doubtM if, in 
the present state of science, the hypothesis that vital force is but the 
exhibition in so-called organie structures of that force possessed per se by 
all matter, can be maintained as a certain and weU-established fact. Yet 
it seems according to reason to regard vital force, not as a principle in 
itself, overruling the physical laws of matter, and absent in those inor- 

fanic constituents when alone, which when together form organic life— 
ut rather as the sum or result of the innate forces possessed by this 
aggregated matter; as the expression of collective molecular force. For 
as the division of living organisms into kingdoms, vegetable and animal, 
is but artificial, the one blending with the other, and the whole forming 
one long-drawn-out chain, the highest link of which being the human form, 
and the lowest link, of vegetable fife, remaining yet to be discovered, so are 
the divisions of matter into organic and inorganic daily becoming more 
vague and less strictly determined. The identical atoms of the same ele- 
ments may one day exist as an organic structure, the next day may 
constitute a formation classed in the inorganic or mineral kingdom. Not 
only is the number of organic ceU-products built up from inorganic groupings 
now daily increasing by the onward march of chemistry, but even the arti- 
ficial barriers between these two divisions of organized matter are rapidly be- 
coming less positive and less definite. That organic structures, as opposed to 
inorganic formations, are dissipated by heat, or decomposed by a so-called 
putrefactive process, we may consider arises simply from the extreme readi- 
ness with which the atoms of their constituent elements assume the gaseous 
form ; yet at the same time it is undeniable that the organic is a grouping 
of atoms of a much higher order, and of a far more complex nature, than 
the inorganic structure. The line of demarcation, or point of imion between 
these two great divisions, is now so uncertain, that it cannot with any 
degree of accuracy be determined : we can scarcely, however, expect that 
the old mythological fable will be shown to be a scientific reality, or that 
a second Prometheus in ages to come will ever endow with life a structure 
of his own formation ; this is at present, and apparently will remain, a 
secret hidden from science : for the present, therefore, we wiU assume the 
presence of "vital force," and in these few words on Physiology we will 
consider the effect of this force in the functions and operations of the several 
organs of the plant. 

1. Functions of the Plant. — The organs of the plant, in action, display 
several distinct functions of vegetation. These may be classified as 
follows : — 

1. Absorption. 3. Bespiration. 5. Development. 

2. Circulation. 4. Assimilation. 6. Secretion. 

The first two of these functions are weU described by their names. The 
food is taken up by absorption, and is transmitted by circulation through the 
individual: circulation also comprises the various movements of ceU-con- 
tents throughout the different tissues. In the leaf and other green parts of 
the plant a peculiar process is found to take place : this is the elaboration 
of the crude sap, which depends entirely on the perfect operation of the 
functions of respiration and assimilation. By respiration proper oxygen is 
given off and carbon (of the carbonic dioxide of the air) is fixed; by 
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Sect. II. — ^Botany — continued. 

tratiffi>irati(m water is given off, and thickening of the sap is thus neces- 
sarily pHMlticed. Attimilation, to which light and heat are necessary, is the \ 
formation of organic products and secretions from the inorganic constituents 
of the (TU<1<* sap. In its subsequent descent from the leaf, the formation by ' 
this elaborated sap of new tissue is termed development; the production and 
storing-up, wlu^n thoAo juices are in their most perfect condition, of substances ' 
peculiar to the individual plant give the function of secretion. 

2. Ekmentary Structure. — Tlie cellular tissue, formed and increased by the | 

several processes of cell-formation, and afterwards thickened or altered in i 

shape or length, absorbs and transmits the nutriment of the plant by 
endosmoBe (a passage of fluid inwards through the cell-membrane). In a 
yoimg state tlie cells elaborate ^ when old they secrete the juice ; the woody 
tissues give strength ; the laticiferous vessels act as reservoirs, the vessels 
transmit air, and in spring sap ; the epidermal tissues protect, absorb, and in 
turn prevent too great absorption ; the hairs afford protection ; the glands 
and intercellular system act as stores for the special secretions of the plant. 

3 The Organs of Nutrition. 

(a) The root fixes the plant, absorbs food (in liquid form only), and 
stores up nourishment for the plant's future existence. 

{h) The stem serves as axis, conducts to leaves, stores up secretion, 
&c. ; the pith feeds the young plant ; the wood conveys fluid, gives 
strength, and receives secretions; the medullary rays convey air 
and act as a communication for the elaborated sap between the 
cambium layer and the pith ; the bark protects and also conveys the 
sap, after the process of assimilation, downwards from the leaves to 
the root. 

{c) The leaf absorbs and exhales water and air, and by these media 
food ; it especially assimilates (manufactures) l^e crude sap. Ex- 
halation (from all the green parts of the plant) depends on heat 
and light (illuminating rays) ; absorption takes place immediately 
below the epidermis. 

In the green parts of the plant carbonic acid is absorbed, carbon is fixed, 
and oxyffen given off. 

Assimilation is the formation of secretions (as alkaloids) or products (sugar) 
in the tissues. Air and light are necessary for this process ; in the dark, no 
chlorophyll (green colouring matter) is secreted ; this chlorophyll frequently, 
by the absorption of more oxygen, changes in colour from green to yeUow 
and red. The effect of poisonous gases is irritant and poisonous to these 
parts, and through them to the plant itself. 

Defoliation^ or fall of leaf, arises from several causes : — 

1 « Choking up of tissues, in leaf or petiole* 

2* Growth of stem, which thus pushes off the leaf* 

3. Gradual breaking-off of the union (solution of continuity) along the 

articula or joints* This disintegrating process advances inwards, 

on inside of articulation* 

4. Organs of Reproduction. 

1. Bracts and Floral Envelopes. — ^These organs protect the essential 

organs j if green, they act as leaves ; if coloured, they absorb oxy*- 
gen and give off heat, produce sugar fr^m starch (in a similar way 
to coloured and succulent fruit), &c., &c» 

2. The Sexual Organs. — ^Essentially to reproduce the plant* The pollen^ 

from the stamens, falling on the stigma, discharges the fertilizing 
fovilla, generally by means of a poUen-tube, which extends the 
length of the style, into the ovule. 

The embryo sac contains protoplasm^ from which are formed the germi 

nating vesicles. 
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i'he tJruit, or mature Ovary ^ is ripened by the process the most exhaus- 
tive of nutriment in the vegetable world : it is the highest act in 
vegetable economy. 

The Seedy or mature Ovule, — ^The seed is the ultimate result of the life 
of the plant ; it contains not only the existence of the future indi- 
vidual, but, as the "microcosm" of the vegetable world, in its most 
perfect state, it contains the essentials of its future being — a 
rudimentary root, stem, and leaves. But this "vitality," or power 
of reproducing the parent individual, in all its parts and charac- 
ters, is capable of being destroyed. Seeds with homy albumen, 
however, possess much greater vitality, and are less liable to decay, 
than those with albumen of a mealy or starchy nature. 

For the process of germination the seed requires several things : — 

1. Moisture, to expand and soften the cells and the cell-membrane. 

2. Heat, to excite the dormant nitrogenous cell-contents. 

3. Air, to give oxygen, in order to combine with the carbon of the 

seed-ceUs to form carbonic-acid gas. 

4. Absence of light. 

The diastase (from the nitrogenous ceU-contents) now converts 
the starch into dextrine and sugar ; this forms, for a time, 
the food of the growing embryo : the radicle^ or rudimentary 
root, now bursts through, and there appears the plumule, or 
rudimentary stem. 

In monocotyledonous plants (generally with albuminous seeds), 
the radicle and plumule pass through a sheath; in dico- 
tyledonous plants, they make their appearance between the 
cotelydons (see seed of nitx vomica), the radicle bursting 
through the micropyle, 

5. Food of the Plant. — ^This is of various descriptions : it is always taken 
up in either a fluid or a gaseous condition. It is — 

1. Organic, or capable of building-up organic structures. 

(«) Cellulose group — Oxygen, carbon, hydrogen. 
(^) Azotized group — ^Nitrogen, sulphur, phosphorus. 

2. Inorganic, taken up, and remaining in the tissues, as mineral 

salts — 

(«) Chlorine group. 

(0) Alkalies and earths. 

(y) Metals, as iron, manganese, &c. 

The removal of these special foods from the soil necessitates their renewal, 
either in the shape of manures or by the rotation of crops, giving time for 
the soil to recover itself. The simple mention of this subject gives an idea 
of the practical importance of the many lessons taught us by the study of 
the science of Botany* 
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SECTION III. 

CHEMISTEY. 

We pmposG in this section to sketch out a course of reading on the Ele- 
ments of Chemistry. The outline of subjects to be studied is here given ; 
the details must be filled in from the chemical text-books. We will divide 
our subject as foUows : — 

Pabt I. Physios anj> Laws of Ohemistet. 
n. Simple Prtmahy Analysis. 
Hi. Detection of Adultebations. 
IV. Poisons. 
V. Chemicals of the Phabmaoof(eia. 
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PART I.— Physics and Laws of Chemistry. 

This division ^ves an insight into the laws of matter and force. Matter 
is that which exists, "Ens"; its ultimate partides are atoms, imchangeable 
and indestructible ; and these atoms, different in their nature, have received 
the name of "elements." Therefore an atom may be considered as the 
smallest indivisible particle of an elementary body; — the smallest portion of 
any substance, simple or compound, that can exist alone has received the 
name of molecule : thus one molecule of ammonia contains three atoms hydro- 

fen and one atom nitrogen ; one molecule hydrogen consists of two atoms 
ydrogen. The aggregation of these atoms constitutes in one case a 
mineral, in another case a vegetable or animal formation ; the consideration 
of the change of condition which atoms have undergone from all time and 
will to the end of time undergo, in the building-up of these various formations 
forms the science of Chemistry. Each atom has in itself an amount of inherent 
force, variable in atoms of different natures, but indestructible ; liable, indeed, 
to change in direction, though not in amount. The accumulation of this force 
throughout nature assumes different phases, and has received various names : 
in the complicated organic structures, endosmose, droulation, and the many 
movements that have received the generic term of "vital force;" in the 
inorganic world, {a) gravity, {h) motion, {c) heat, {cT) light, (e) electricity, 
(/) magnetism, (^^ chemical action. These are considered interchangeable, 
though the collective force of the world remains ever iJie same, as the force 
that disappears on one side necessarily reappears on the other. Matter 
that has for ever existed, has always had associated with it, as an essential' 
Force ; and it is as indestructible and imperishable as matter itself. 

{a) Gravity. — ^The attraction or mutual tendency of masses of bodies 
towards each other, as exemplified in the influence produced by the 
earth on bodies immediately connected with it. Cohesion, on the other 
hand, is the tendency of molecules of bodies to cohere inter se. 
Cohesion operates at sensible^ gravitation at insensible distances. Gra- 
vitation is that force which maintains the earth and other planetary 
bodies in their position in space, and which causes free bodies to fall 
to the ground. Specific gravity is the amoimt of this force of gravity 
possessed by one body as compared with that possessed by another 
of a different nature, or the relative weights of equal volumes ; 

Ik, ffr, — ^Taking water as the standard, we find the weights of an 
equal volume of other substances, and compare tiem to water 
ti^en as unity, or to each other. 
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There are TariouB manipulative operations necessary for finding the 
specific gravity of a body, all given in any text-book of chemistry.** 
Weights and measures are simply examples, in daily use, of the 
acknowledged fact of relative grwcity, 

» 

(3) Motion. — The force showing itself in the passage of atoms from one 
position to another ; it readily changes to another phase of force : — 
Ex, gr, — That force which, in the gradual combustion of the 
human frame, comes into play as chemical action, changes into 
motion when the hand rubs together two sticks or glass and 
cloth. In the former case it appears as heat, in the latter as 
electricity ; but it is the same force simply changed in outward 
form ; the- same, though exhibited in the successive phases 
of chemical force, motion, heat, and electricity. In the case 
of a wooden cone revolving in a hollow cone of metal, by the 
action of a water-stream or the wind, the motion will produce 
sufficient heat to warm an apartment. 

{c) Heat — The evidence of excited force, producing many important 
phenomena : — 

1. Expa/nsion. — Heat causes atoms to lie less closely: thus bodies 

occupy more space when heated. This has been taken advan- 
tage of in the thermometer : with cold, the mercury contracts 
or falls ; with heat, aU bodies — gases, liquids, solids — expand. 

2. Conduction or Transmission, — The communication of force from 

one atom to another, with variable rapidity in different 
elements. Heat stored up by a molecule is termed latent 
heatf and this varies in molecules of different natures. Matter 
in a gaseous form has more latent heat than in a liquid ; more 
also in a liquid than in a solid form, and this is natural : 
for if heat be taken as the force repelling atoms inter se, then 
before a collection of molecules in the liquid state can 
assume the close imion of a solid they must get rid of a por- 
tion of this force, and vice versd : thus ice takes up heat on 
thawing. 

The motion of heated molecules of water is the motive 
power in the steam-engine. 

That the molecules of liquid bodies possess this mutual 
repellent force is proved by evaporation ; that which occurs 
when one gas diffuses itself through other gases is seen when 
the atoms of water pass in a state of vapour into the air. 
This repulsion, which may be considered as a convertible 
term with heat and motion, is coimteracted at ordinary 
temperatures by the superincumbent weight (or gravitation) 
of the atmosphere, and by cohesion (or absence of heat 
and motion). Yet, in the case of water, it exerts so much 
power, or rather the molecules have so much inherent 
repellent force, that at ordinary temperatures they assume, 
though slowly, the gaseous form ; if external heat be applied, 
or the pressure of the atmosphere lessened, this evaporation 
takes place with greater violence. This explains the principle 
of the barometer. The removal of this repelling force, by 
the application of intense cold, will often cause the atoms of a 

fas to adhere in the liquid form ; it may also be overcome 
y great pressure. The molecules of various substances 
possess various degrees of force, therefore also of heat : this 
is specific heat. 

Latent heat is the force possessed by the same atom in 

different circumstances. 
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Sect. III. — Ohemistry — continued. 

Specifie heat is the force possessed bj the atoms of one 
clement as opposed to those of another element. 

The atoms of elementary -bodies are aggpregated by vary- 
ing inherent degrees of force, and have therefore varying 
capacities for heat ; this property of matter is specifie heat, as 
regards the atoms of one element opposed to those of another, 
and latent heat, as regards the atoms of the individual element 
in relation to its varying conditions. 

3. Radiation, — The passage of heat from a body ; a conduction or 
communication of tms force to atoms in a gaseous condition. 
This proceeds in waves. 

The physical characters of the sutface of a body often have a 
great influence on the waves of heat. A bright surface will 
reflect, a dull surface radiate, a black surface absorb heat. 

Reflection — ^Rays of heat from without falling on a body 
and thence recoiling. 

Radiation — ^Heat from the body itself passing into air. 

Absorption — ^Heat from without falling on and being re- 
tained by the body. 

{d) LiOHT. — ^LLke heat (and also sound), the vibratory motion of atoms. 

1. Reflection. — ^The reboimd of the ray of light (or heat) from an 

opposing surface. 

2. Refraction, — ^The bending back (or towards the perpendicular) 

of a pencil of light passing obliquely from a rarer into a 
denser mediimi, and vice versd, A prism refracts twice, once 
on the entrance of the pencil into the glass, and once on its 
exit. A ray of solar light consists of three waves, each 
with vibrations of greater or less rapidity, and giving the 
appearance of different colours ; overlapping each other, and 
producing four intermediate or semi-waves. Now the red 
(or heat) wave is the least, the violet (or chemical) semi-wave 
the most refrangible; therefore the result of this double 
refraction is the spectrum of the seven "prismatic colours." 

3. Polarization. — The severance of a ray of light into two poles or 

sides, each having a plane of incidence at right angles to the 
other, by absorption, unequal refraction or reflection of the 
ray in one of its planes. The "polarized ray," in either of 
its planes, has now acquired peculiar properties; amongst 
others, that of being partially stopped by certain transparent 
substances. 

{e) Electricity. — A manifestation of excited force of a twofold nature. 
The opposite phases of this force have received the names of positive 
and negative electricity. Substances in which is developed the force 
of an opposite nature attract; those* possessing electricity of a 
similar nature repel each other. 

Electriciiy may be induced — 

(1) By the friction of vitreous, resinous, and metallic 

surfaces. 

(2) By chemical action; i. e., by a galvanic battery of cells. 

(3) By the attraction and repulsion (mutual contract) of a 

vast number of bodies. 

(/) Magnetism may be termed permanent electricity. It obtains in most 
metals, and is an induced permanent condition of atoms arranged 
with negative and positive poles. One end of an iron magnet, bemg 
negative f attracts other pieces of iron : to the extremities of these 
pieces of metal it imparts a positive character. 
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(y) Chemical Action. — This is the main-spring of all the various syn- 
thetical and analytical operations that constitute the practical portion 
of the science of Chemistry, and may be defined as the exhibition of 
force under varied phases of repulsion and attraction ; the effects of 
such force being the splitting-up of molecules, and the assumption 
of fresh groupings and arrangements by their component atoms. 



CHEMISTRY. 



Chemistry may be characterized — ^first, as the study of bodies at test, their 
properties, and general nature — ^in other words, the consideration of matter 
alone and by itself; secondly, as the study of matter as combined with force, 
or the aspect of the elements in their numberless combinations, and also the 
varied decompositions of these bodies, simple and compound. All matter, 
when resolved into its idtimate atoms, is found to consist of one or more of 
the elements, of which the following are the principal : — 



Names. 






Symbols. 


Combining Weight 


Aluminium . . . Al . . 


. 27-4 


Antimony 






Sb 


. 122 


Arsenic . 






As 


. 75 


Barium . 






Ba 


. 137 


Bismuth 






Bi 


"208] 210 


Boron . 






B 


11 


Bromine 






Br 


. 80 


Cadmium 




t 


Cd . 


. 112 


Calcium 






Ca 


. 40 


Carbon . 






C 


. 12 


Chlorine 






CI 


. 35-5 


Cerium . 






Ce . . 


. 92 


Chromium 






Cr 


. 62-5 


Cobalt . 






Co 


. . . 58-7 


Copper . 






Cu 


. 63-5 


i^'luorine 






P 


. 19 


Gold . 






Au 


. 197 


Hydrogen 






H 


1 


Iodine . 






I . 


. 127 


Iron 






Fe 


. 56 


Lead 




1 


Pb 


. 207 


Lithium. 




4 


III 


7 


Magnesium . 






Mg . . 


. 24 


Manganese . 






Mn 


. 55 


Mercury. 




1 


Hg . 


. 200 


Nickel . 




» 


Ni 


. 58-7 


Nitrogen 




1 i 


N 


. 14 


Oxygen . 




\ * 





. . 16 


Phosphorus . 




1 


P 


. 31 


Platinum 




• 


Pt 


. [.197-8J 197-5 


Potassium 




1 I 


K 


. 39-1 


Selenium 




• 


Se 


. [79] 79-5 


Silver . 




» 


. Ag . 


. 108 


Silicon . 




• 


Si 


[28-5"] 28 


Sodium . 




■ 


Na . 


. 23 


Sulphur. 




« 


S 


. 32 


Strontium 




• 


Sr 


. 87-5 


Tin. 




» i 


Sn 


. lis 


Zinc 




» I 


Zn , 


. 165^ 65 2 
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Sect. III. — Ohexnistry — continued. 

Thej are each indicated, in usual chemical language, by a symbol, gene- 
rally ihe first or first two letters of the name, and tliis symbol not only 
represents the actual element, but also its combining power or proportion. 
It is an acknowledged fact that the atoms of the several elements are of 
different weights ; uie figures against each element represent these relative 
weights ; the preceding table being built-up on the idea of hydrogen as the 
unit. Moreover, these relative weights of atoms of necessity represent their 
eomhining proportion ; for if, in the molecule of hydrochloric acid (HCl), the 
atom of cnlonne is 35*5 times as heavy as the atom of hydrogen, then, on 
the self-evident axiom that masses of atoms must have the same relative 
proportion as the individual atoms, it follows that a weight of chlorine 
35*5 times that of the hydrogen must be brought forward to combine 
together atom to atom; and this holds good in all decompositions and 
formations : in potassium iodide the relative weights of the individual atoms 
are as 39*1 to 127; therefore the combining proportions are 127 parts of 
iodine to 39*1 of potassium. 

Multiple Proportion. — ^It follows, as a matter of course, on the preceding 
statement, that the elements can only combine in the relative weights of 
their respective atoms ; then, in the cases where there are two or more atoms 
of one element, it must be in the proportion of twice or more its combining 
weight: thus, carbonic oxide, CO, contains 16 parts of* oxygen to 12 of 
carbon ; carbonic dioxide, COa, contains 32 parts of oxygen to 12 of carbon. 

Atoms, — We have already given a definition of an atom and a molecule. We 
have now to consider ths expression, by the various groupings of the symbols, 
of the many complex substances we have to take under our consideration. 

We may classify the composition of the molecules of all bodies under four 
distinct types ; these different types depend on what is called quantivalence : 
the meaning of this is that, in the formation of a perfect molecule, some 
elements require one atom, some two, three, or more atoms of monatomic 
hydrogen for the complete saturation of each individual atom. We may 
observe, moreover, in the saturation of a tetratomic element (carbon), that 
a diatomic exerts the power of two monatomic atoms. We now give the 
four types : — 



1st Type — Hydrochloric 

Acid, 

(Univalent.) 

H 

^ I Hydrogen, or H}H' 

H ) Hydrochloric acid, 
a' I- orCljH' 



2nd Type — Water, 

(Bivalent.) 



2 I 0" Water. 

K ] S" Potassium 
K ) sulphide. 



3rd Type — Ammonia, 
(Trivalent.) 



H) 

H > N'" Ammonia. 

h) 

H \ 

XT ( As'" Hydrogen 

TT \ arsenide. 



4th Type— if<ir«A Oas, 



(Quadrivalent.) 

C" 



//// 



H 

jg- \ O'" Marsh gas. 

H 

QY j 0. Chloroform. 



In these types there may be^ 

{a) A substitution of one of the atoms of hydrogen by a compound 
radical (in other words, a molecule taking the place of an atom). 

{li) Doubling of each of the atoms, on the type of two molecules of 
hydrogen, water, &c. 



Examples : — 

{a) 2nd Type . 



{h) 2nd Type, doubled 

trebled 



H 

H 
C2H5 
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I 0. Nitric acid. 
j 0. Alcohol. 

f SO Y' I ^** Sulphuric acid. 
^ ^ I 0|. Phosphoric acid. 



f; 



In the phraseology of modem chemical science we may remark — 

1st. The tendency that there is to represent a salt, not as having two 
sides, base and acid, but as consisting of a whole or as one molecule : 
thus Potassium carbonate is preferable to Carbonate of potass. Ferrous 
sulphate to Sulphate of iron. 

2nd. All adds are represented as hydrogen Gompounds : 

HO. Hydrochloric acid. 
H2SO4. Sulphuric acid. 
H3FO4. Phosphoric add. 

drd. Salts are represented as of the metals, and not of the metallic oxides : 
thus, £[3804. Potassium sulphate, instead of 

KO, SOs. Sulphate of potassa (oxide of potassium). 

4th. In the notation that is now generally adopted the oombining value of 
several elements (0, C, S) has been doubled. 

There are, moreover, several subjects in Ohemistry that are beyond the 
scope of the present sketch, but yet which would well repay time devoted to 
them, both as regards the interest afforded by their study and the amount of 
knowledge to be gained in their investigation. Amongst these are — 

'a) Spectrum analysis. 

[b) Quantitative and organic analysis. 

(e) The various forms assumed by bodies, such as : — 

1. Cryatalhgy, 

2. AUotropic condition, or the several forms assumed by the same 

body. 

3. Isomerism, or the grouping of the same atoms in moire than 

one way, so as to form molecules of different natures. 

4. Isomorphism, similarity of crystalline condition between dis^ 

similar bodies. 

The metrical system is now daily making rapid strides among practical 
workers as well as men of science, and a knowledge of it is now essential to 
the student of medicine or pharmacy. It receives its name from mktre, the 
unit of length {t»ir^f, a measure). Its essential divisions are as follows : — 

Length. — ^Unit, mktre ^= 39*37 inches. It was supposed to be contained 
ten million times in the distance between the pole and the equator, 
following the arc of the meridian at the level of the sea. 

Increasing bv Greek numerals : deeamktre, 10 metres kilometre, 

1,000 metres. 
Decreasing by Eoman numerals : deeimitre, its m^tre ; eentimhtre^ 

\hi metre. 

Oapaoitt. — Unit, litre ^ 61*027 cubic inches. This is the cube of the 
dedmStre, or a cube measure of t\r m^tre. 

Decalitre, 10 litres ; decilitre, -^ litre. 

Wbioht. — ^Unit, gramme = 15*432 grains. This is the wdeht of a cubic 
centimetre of distilled water, weighed in vacuo, at 4^ Centigrade (the 
maximum density of water). 

Decagramme, 10 grammes; kilogramme, 1,000 grammei =* 2*2046 

poimds avoirdupois. 
Decigramme^ t\r gramme = 1 *64 grains. 

BuKFAGB. — ^Unit, are, or 100 square metres; centiare, or square metre 
hectare, or 10,000 square metres. 

The monetary dedmal system is beyond the scope of the present work 
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ORGANIC CHEMISTRY. 



Tkb lOMJilwifioa of the fhmmntrj of organie tJMnoi and their Becretioiis ; 
Imty with the breekiii^-dovn of the valU between the ao-ealled oi^anic 
sad inonranic kmgdoma, the term has acquired simply an artificial significa- 
tiott. 8ince, howerer, the stmctiires and secretions of this diyision o^ 
matter are of a much hi^er order than the simpler oomponnds of the 
'* inorganic" world, it nec^ecarilj follows that the molecules of these bodies 
possess a more complex nature; their oompoeiti(m ia lees stable and wall 
defined, and their cliemistzy generaU j is foond to be of a more complicated 
character^ and embracing a far wider field of research. 



Theae bodies have been bj some chemists named the cm^ham eompaunds, 
from the fact that the molecnles of the greater number contain 
carbon, associated with a Taried number of atoms of oxygen, nitrogen, 
and hydrogen. 

These bodies admit of systematic dassification to a TOiy great degree, 
either in (a) grtrnp*^ as alcohols, ethers (respectiTely hydrates and 
oxides of componnd radicals), adds, ammonias (on the ammonia type), 
ftc; in {li) «0ri0f, called homologau9^ of oomponnd radicals, ftc., of 
alcohols, ftc, which have receiVed this name becanse the members 
of such a series are all bnilt-np on the same type, but with regular 
successiTe additions in their number of atoms — ^uie diatomic alcohols 
form such a series ; in {e) divuums^ from their wTniliw physical nature 
Vid properties, as sucrosefi (with starch, gum, &c.), glucosides, benzol 
'group, alkaloids, ftc. The enormous and daily-increasing number 
of these compounds may tend to give us some feunt idea of the wonder- 
ful extent of the sdence of Chemistry. 



PART n.— Simple Analysis. 

Each base and each add (which together form the molecule of a salt) has 
spedal tests, u e,, special reactions ; or an exhibition of chemical action, on 
the addition of some other body, which shows itseK to the senses by predpita- 
tion, diange of colour, development of heat, &c. 

The following arrangement shows the special tests for the principal bases 
and adds. The arrangement of these tests in groups is intended to enable 
an unknown salt to be determined.; this classification shows the direction in 
"^hidi lies the practical use of analysis. 

In practical analysis we divide the metals into five groups, according to the 
manner in which ihey are affected by certain reagents ; we, therefore, con- 
nder their reactions in these several groups. {Ma/rked or essential characters 
are printed in hea/vy Egyptian type,) 



METALS. 



Metal. Reagent Precipitate^ Sfe. ^ 

Group I. — ^Precipitated from their Solution by Hydrochloric Acid, or HOI. 



SiLYEB. 



Hydroclilorio aoid, or WMtOy oiirdy ; insol- 
HCl uble in nitric aoid, 

soluble in ammonia. 

Hydrogen sulphide . Black. 
Sodiiun phosphate . Pale yellow. 
Ammonium arseniate . Chocolate-coloured. 



Lead 
Pb. 



HOI 



Hydrogen sulphide 

Dilute sulphuric acid 

Potassium iodide 
Potassium chromate 



White ; soluble in hot 
water ; and blackened 
by hydrogen sulphide. 

Black. 

White; only slightly sol- 
uble in strong adds. 

Bright yellow; soluble 
in boiling water. 

Yellow, becoming red 
on boiling with lime. 



Mercury . . HOI .... White (calomel) ; black- 
Hg. ened by ammonia. 

(AsmercurouB Potassium iodide . . Green, 

salt.) Ammonia Black. 

A piece of bright cop- A coating of mercury, 
per, with heat 



Group II. — Precipitated by Hydrogen Sulphide, or H,8. 



Coffer 
Ou. 



Hydrogen sulphidCi or 

HaS 
Ammonia 



Caustic potassa or soda 

(Potassiiim or Sodium 

hydrates). 
Potassium ferrocyanide . 
In an alkaline solution, 

an arsenic salt . 
A piece of Iright iron 



Black; insoluble in am- 
monium sulphide. 

Light blue; on fiirther 
addition of ammonia 
dissolving to dark blue 
solution. 

Light blue ; insoluble, 
but turning black on 
boiling. 

Brownish red. 

Green. 

An incrustation of copper. 



Mercury 

Hg. 
(As mercuric salt), 
ex, gr.y corrosive 
eublonate. 



HjS . . . 
Potassium iodide 

Axnmonia 



Black ; insoluble in am- 

moniimi sulphide. 
Bright scarlet ; rediasolv- 

ing in excess. 
White; of amido-chloride. 



U % 



JlOO 
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ABflSNio . H^ .... Yellow; soluble in am- 

Afl. moxiiiim sulphide. 

{800 §Im M# DM' Bright ooppar . . Coating of metallio ar- 
9um on PoisoKS.) aenio. 

Ouprous sulphate and Green. 

ammonia. 
Silver nitrate and am- Tellow. 
monia. 
Silver nitrate to arsenio add (arsenious add oxidized with a nitrate) gives a 

diooolate-coloured predpitate. 

Also the shape of sublimed crystals : the odour (alliaceous), on the applica- 
tion of heat, the combustion of hydrogen arsenide giving a deposit (on 
a oool BfoatBice) of the metal (Marsh's test}, soluble in ** oalc. chlorata *' 
solution, but scarcely in ammonium sulphide solution. 

AsTDfONT . H^S .... Orange; soluble in am- 

Sb. monium sulphide. 

The chloride in solu- White; dissolving in 

tion, dropped into tartaric add. 
water. 

If sublimed . An amorphous mass. 

Bright copper Coating of metallic an- 

timony. 

Marsh's test as for arsenic, but the coat (or mirror) of the metal is not 

soluble in ** calx chlorata '' solution. 

BiSMTTTH . HtS .... Black. 

Bi. Ammonia . White; insoluble in excess. 

The chloride in solu- White (of oxychloride). 
tion, mixed with 
water. 

Tor . HJ3 .... Dark brown. 

Sn. Mercuric chloride . . White ciystalline^ chang- 

ing to grey metalhc 
mercury. 
As Stannous salt €k)ld chloride (perchlo- Purple (of Casdus). 

ride). 
As Stannic salt H,8 .... Tellow. 

Fotassa . White, bulky; soluble in 

excess. 

Oroup III. — Fredpitated by Ammonium Sulphide, AmHS. 

Altthiitittm . . Ammonium sulphide, White, gelatinous. 
Al. AmHS. 

Pota88a(Pota8dum oxide) White; soluble in excess. 
Ammonia . . . White; insoluble in ex. 



Iboh • ' . . Ammonia . Whitish, turning to dirty 

Fe. green and brown. 

(Ferrous salt), as AmHS . Black, 

sulphates (proto- H|S .No predpitate. 

sulphate.) Fotasdum ferroc^ranide White, turning blue. 

,, ferridoyanide Bark blue. 
Ai&monium carbonate . White, turning rapidly 

green and brown. 
I 



Jfetah. 
(Ferric salt), as per- 
cUoride. 



MANOAinBSB . 

Mn. 



Znro 
Zn. 



AirtHS 

Fotassimli ferrooy- 
anide 

Ammonia 
AmHS 



Ammonia 

AmHS 



Black. ^ 

Dark blue (Prussian 
blue) [Ojranuretmn 
ferroso-femeam]. 

Bed-brown; insoluble 
in excess. 

Whitish (sulphur). 

Flesh-eoloured| becom- 
ing brown on ex- 
posure to air. 

White ; soluble in ex- 
cess. 

White; soluble in strong, 
but insoluble in weu 
acids (as acetic). 



Ohromium, Cobalt, and Nickel are in this group. 



Group IV. — ^Precipitated by Ammonium Carbonate, or AmjCO,. 



CAZ.0IU1C 

Ca. 



Basium 
Ba. 



Maonesitth . 
Mg. 



Group V. 

SdnixTic. 
Na. 



PoTAsannc 



AioiOiikinc 

Am. 



Ammonium carbonate 
Ammonium oxalate 
Sodiimi sulphate, sodium 
phosphate. 

AniaCOs 
Fotassiiun chromate 

Sulphuric acid (dilute) . 

An alkaline phosphate 



. AniaCOi 



White ; insoluble in ex- 
cess ; (calcium sul- 
phate is slightly sol- 
uble). 

White. 

Yellow ; insoluble in 

acetic acid. 
White ; insoluble in 

strong acid. 
White; soluble in acetic 

acid. 



. White; soluble in am- 
monium chloride. 
Ammonio-sodium phos- White (of ammonio-mag- 

phate. neslum phosphate). 

Strontium is in this group. 



Flame-test, the flame All its stdts are soluble ; 
being coloured yeUow the tests for potaasium 

giring no reaction. 



. Platinum chloride 
Tartaric add 

Gaufitto soda 
Heat 



Yellow (of th^ douMe 

chlorides). 
White, granular. 

Pungent . odour of am- 
monia. 
. Entire Yolatilization. 
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ACIDS. 

Aeid. Reagent, 

Hydboohlobio AoiD Silver ziiti ate . 



BuLPHUBio Aom 



NiTMO Acid 
5N0,. 



ACETIO ACIB 
HCjHaOa. 



Barium ohloride, or 
barium chloride and 
Xiitric acid. 

A crystal of ferrous 
sulphate, and a few 
drops sulphuric acid 
conveyed to bottom of 
tube. 

Copper and sulphuric 
acid. 

Hydrochloric acid added 
to a solution. 

8idphuric add 
Heat applied to a dry 
acetic salt. 



FteeipitaU, Sfo. 
White, curdy; soluble in 
ammonia, insoluble in 
nitric acid. 

White precipitate ; in- 
soluble in strong acids, 
and insoluble on boil- 
ing. 

Black line between the 
layer of add (at bot- 
tom) and the nitrate 
solution. 

Orange-red fumes. 

Dissolves gold-leaf (from 
presence of free chlorine). 

Acetous odour evolved. 

Decomposition and char- 
acteristic odour of 
acetone. 



Gabbonio Aced 

HaCO,. 



Passed into lime-water White insoluble precipitat® 
(fl), or solution of lead of " chalk " («) (caSdum 
diacetate (i). carbonate) or lead car- 

bonate (6). 



HTOROOTAOTcAom I SeeDiyiaionoii"Poi80iifl." 
Oxalic Acid J 



Phosphobio Acn> . Silver nitrate 
HtPO*. 



TjLaTA;axo Aom 
H2C4H4P8. 



CiTBIG AOID . 

H C,H O7. 



Caldum chloride (^), 
Barium chloride (J) 

Magnesium salts, in pre- 
sence of ammonia. 



Light yellow ; soluble in 
ammonia and nitric 
acid. 

White; soluble (a) in acetic 
add, (J) in hydrochloric 
acid. 

White crystalline predpi- 
tate. 



Calcium chloride (ad- White ; soluble in cold 

dod to a neutral tar- caustic potaissa (Potas- 

trate solution). Bium hydrate). 

Potassium salt (in sol- White, crystfdline (of 



ution). 
Silver nitrate 



bitartrate). 
White, blackening' by 
, boiling. 
BiQphuric acid, strong. Blackens and chars. 



Calcium chloride (as White; insoluble in cold 

above). caustic potaedi. - 

Mercurous nitrate. . White, becoming grey. 

Silver dtrate does not turn black on boiling, as is the case with silver tartrate. 

103 



I 

I 



O 

o 




I 

q> 9 O 

OB o3 H 
7^ ."** Pi 

P4 P4 X 

® (D H 
^ ^ ^ 

o a> (D 







0) 



3 

o 



a 

a> 
o 

OQ 



-I !§ 



o 
o 



P4 



c6 



CO 



^ 



9 






s 

o 

8 

•a . . 

^ '♦^ '♦^ 

Cm © © 

o ® ® 




a> 



03 
o • 

Cm 
O . 

fl • 

o 

CD j 

It* 



3 



OQ (H 
O 'w 

00 



3 

2 9 S> 

i I * 



•^ 



CQ 
GQ 



O 

O 



I* 



o 

OQ 



9 

08 

-♦J 

O 

P . 
OQ 



•I 

OD 
-♦J 

o 

t 



I 

o 






^ 

O 



2 08 



9 

o 

o 

i ^ i 
^^ I 



o 

•s 

O CD 

^■ 



'I 








HOQlfl 



1 

GQ 

P 

o 



I 



o 

ii 



o 

I 












p 



Sz; >3 



§ 



I 



I 



H 

00 

104 




■1 ••s 

i^ .-lie t 
ill Itil I 
III J^lg J 

p^6k^ nntHH n 



g^l 



■ff-'-'U 
II II fll if ■fill 






I -"1 

3 tl 



^(SfM Ph (SifiPl 






■111 



I? 



lilt II 



311 mi 



^ i; 



I? 



II I 



I 1 






r § 



fa 

■S'3 



I S 



I I 



I 

i. . H li 
ss s II si 

III! 



.9 5. 



|"§3 



"3 *^ ' 



II I 



ki? 3 =5" '«■>) iJiS 



liJ 



III 




© -e Sd .* ^ 



I" 
is . 



n aoSs 



i I I I ! 




h 



'ir 



liiii 

•a * * « fe 






Hill 



illi^i 5 



Lai; fa I 

iliiilHl llJilll 



o 



It 



I 

i 



I! 



II 31 

3S SS 






-'2 r I 



III 

111 



Sectt. ni. — Ohemistry — e&ntmued. 



PART IV.— Poisons. 

Few things are more difficult than accurate definitions: this we find 
especially to be the case with the subject of the present remarks. Perhaps 
the best definition of a poison is, that it is a substance which, (1) in small 
quantity, (2) rapidly (3) enters into the system (4) with sudi power of 
altering the tissues as to cause death. 

The common fallacy that poisons are substances opposed to animal life 
is a relic of the days of ignorance. The term itseK, and the classification 
of certain articles under tms name, are purely artificial ; it is an empirical 
arran^^ement of those substances which, from their infiuence on liTing 
orgamc structures, are the most powerM in their effects on animal life. 
But a so-called poison has no innate hostility to living organisms; the 
effect produced arises simply from the vital tissues and cell-contents being 
modified in their molecular composition ; a natural metamorphosis of matter 
takes place ; the continuance of that expression of matmal &rces, which has 
received the name of vital aotumy becomes no longer possible^ and this cassa- 
tion, if total, terminates the so-called life of the individuaL That llie 
physiological action of a poison is of an injurious character depends, not on 
its antagonism to the healthy individual, but on the changes and modifications 
that it gives rise to in the structure and chemical compositicHi of the living 
organism. 

viewed in their relation to the animal economy, all substances may be 
classed imder two heads : — 

1st. Those that simply serve to build up the organic tissues : this com- 
prehends those that receive the generic term of articles of food. They 
consist almost entirely of organic substances, both on accoimt of their 
containing the essential elements of new organic structures, and also 
their extreme readiness to separate into their component parts. 

2nd. Substances producing some physiological effect on the animal struc- 
ture other than that of simply building up the tissues. This class 
comprehends all medicines, and it is owmg to their presence in small 
quantities that many articles of food are objectionable to certain 
systems. The more powerful among them have received the specific 
name of '^ poisons ; " but that the latter is a purely artificial distinc- 
tion is proved by the fSact that many so-called drugs are poisonous in 
excessive doses, whilst most poisons are used, and with much benefit, 
in the modem practice of medicine. 

The four qualities, therefore, that go to make up our definition of a pcnuson 
exclude the following : — 

1. Substances that may be dangerous in excessive doses^ as Fbtas- 

sium sulphate or oodium chloride (common salt). 

2. Those that take a lengthened period of time before thcnr produce 

a serious result: mese, however, may be, as Antimony, 
classed sometimes as a poison, sometimes as a simple medicine. 

3. Those that act simply mechanically, as boiling water, mercury (in 

the metallic state), &c. Strong sulphuric add, that may pro- 
duce death by ulceration of the coats of the stomach and uiroat, 
cannot, with accuracy, be classed among poisons proper. 

4. Substances of little real power that might, however, have a 

deleterious effect on a weak constitution, or with patients of 
peculiar idiosyncrasies. 

The following tabular arrangement gives the chief articles that have 
such a violent effect on organic tissues and organs, both as rc^^ards the 
efi'ect produced and the rapidity of action, as to have been dassea together 
as poisons. There have been several dassificatiOns : we adopt the dearest, 
and divide them into two great da s ttgj . 
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I. Poisosa anT- 

INO Oir THB 
NSSVBS, OB 
RBUBOTIO. 



[ 1. Acting on the spine 

2. „ „ spine and brain 

3. „ ,« brain alone, or 

narootio 



}) 



fitzyofania. 
Gonia, Aoonitia. 

Morphia, Hydrooyanio add. 



H. FoiBOirS AOT- 
INQABSIMFLB 
iBBITAirrB. 



1. Animal . 

2. Vegetable 



Metallic 



3. Mineral j fi Non-metallic 



Cantharides. 
Sayin (Sabina). 
Arsenic and oihet metals. 

{Acids. 
Alkalies. 
Metalloids. 



Stboito Acids and 
Alkaubs . . 



Tf9t». 

The tests for snlphnric, nitric, 
and hydrochloric acids 



AtUidotei. 



Demulcents and emollients. 



QXAUO AoxD . . 



Chloride calcium gives white pre- 
cipitate, insoluble in acetic out 
soluble in hydrochloric add. 
Sulphuric add decomposes, but 
does not blacken it. 



Stomach - pump ; emetic ; 
whiting or chalk and wa- 
ter. 



Absxetio 



. • • 



Odour is alliaceous 



. a. Emetic, as zinc sulphate or 
copper sulphate (gr. x.). 



'1. Orystallizes in octa- 
hedral crystals. 

2. Beduction test. 
Heated with char- 
Three coal, it sublimes 

solid< into an iron-grey 
tests metallic ring. 

3. Beoxidation, by 
gentle heating, into 
octahedral crystals 
of arsenious add. 



b. Moist hydrated iron per- 
oxide (ferric oxide), «. «., a 
mixture of iron Derchloride 
and sodium carbonate; at 
the same time, equal parts 
of oil and lime-water, to 
cause vomiting. 



i8 Two 
liquid 
tests 



1. Silver ammonio- 
nitrate gives rich 
yeUow predpitate. 

2. uopper ammonio- 
nitrate gives green 
predpitate. 



y Gase- 
ous test 



Hydrogen sulphide 
gives a golden 
yellow predpitate. 



no 
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ABssinci — continue^. 



i Two 

pro- 



^1. Beinfih'e. BiranoYe ar- 
senic by boiling in the 
solution bright copper, 
which becomes coated 
with it; then subse- 
quent sublimation and 
dissolution of sub- 
limate for liquid tests. 
2. Marsh's. Inserting the 
solution in a vessel 
where hydrogen is 
being generated, ig- 
niting the then formed 
hydrogen arsenide, 
which will deposit me- 
tallic arsenic in a mir- 
ror on a porcelain plate 
above tiie flame; if 
this flame be directed 
on a piece of paper 
moistened with silver 
ammonio-nitrate, it is 
coloured yellow. 



AnKBoUk. 



L 



AKmcoinr . 



Mbboxtrv 



Lbab . 



Coffer 



Savin {Sabina) 



Oaitthabides 



For Tests, see 
"Analysis" 



division on As for arsenic; also tannic 

acid, or other astringent 
solutions; diluents. • 



• See above. Also galvanic test, i, «., White of egg, or albumen ; 
pieces of iron and gold touching stomach-pimip ; flour and 
in the mercury solution, the mer->> milk, 
cury appears as a coat on the 
gold. 
Beinsh's test-process, & subsequent Hydrated iron persulphate 
sublimation in metallic globules. (Mialhe). 



• See above 



• See above 



Emetics ; free use of the alka- 
line sulphates ; purges- 
castor oil or croton oil; 
milk or albumen. 

As above. Emollient injec- 
tions, or castor oil ; reduced 
iron. 



Violent irritant. The presence of Emetics, 
the disc-bearing woodcells of the 
OonifersB is a microscopic char-^ 
acter of the powered branches 
and young shoots. 

If cantharides havebeen taken inter- Emollients, 
nally the bright green particles of ^ 
the wing-cases, even though very 
minute, may be almost invariably 
distinguished by the microscope. 



III 
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Pomns. Te$ti, Antidotes. 

MoBPBiA ft Opittm . A cerebral poison. Affects the Stomach-piimp ; emetics^ as 

brain, ana not tlie spine or zinc sulpliate ; oolda&sion 
musdes. on headand spine ; continual 

motion; strong and direct 
. . If opimn has been administered, it nenrons stimiuus. 

is to be searched for as morphia. 

(a) Iron perchloride gives a 
dark Uue colour^ dianged 
to orange by nitric add. 

(h) Nitric add gives an orange 
colour. 

{e) From iodic add firee iodine 
is eliminated. 

{d) In a solution of opium, 
however, iron perchloride 
gives a blood-red colour, 
which is its action in pre- 
sence of mecanie add, 

{e) Sulphuric add and potas- 
sium bichromate produce 
green colour. 

Poisons the blood with great rap- 
idity. PowerM vapour. 

(a) Silver test. Silver nitrate 
gives a dense white predpi- 
tate, insoluble in cold, solu- 
ble in hofnitric add ; when 
dry and heated this silver 
cyanide gives off cyanogen 
^, bTi^g With a r^- 
coloured flame. 



Htdbocttanio 
Acid 



Ammonia; cold affiision to 
head and spine; the ad- 
ministration of the protox- 
ide, and then the peroxide 
(moist) of iron (with the 
intention of forming Prus- 
sian blue). 



{h) Iron test, (a) Add to sus- Stimulants, 
pected solution potash, green 
iron sulphate; diluted sul- 
phuric add then develops 
PrusHonhlue [Taylor]. (6) 
Add solution of potash, iron 
sulphate, iron perchloride, 
and dilute add; Prusdan 
blue is predpitated. 

(c) Sulphur test. Add to solu- 
tion ammoniohydric sulphide 
(forming sulphocyanide) iron 
perchloride now gives blood- 
red colour. 

4 

Among other "cerebral " poisons are alcohol, chloroform, camphor, tobacco, Coocnlus 
indicus, and hyoscyamus. in treating an over-dose, its speedy removal is the main 
object ; cold affiidon has also been benefldal. 
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PtitWi. 



Tnii. 



AntidaUi. 



OoiaiFM 



• » Aft others of this class, it a«ffects the Tannic add ; animal charcoal 
brain and BJ^^t and indirectly (to absorb the alkaloid); 
the heart. The alkaloid is eoniaf strmnlants ; emetics. 
a volatile liquid ; it can be iso- 
lated, but can scarcely with accu- 
racy be tested by reagents. 

AooNiTUM, and its It paralyzes the whole nervous As above. 

alkaloid, Aco- system 

nitia. 

Belladonna, Lobelia, Digitalis, Stramonium, are all cerebro-spinal poisons; they 
owe their power to alkaloids, and their influence is to be counteracted as in the 
case of Comum. 



STBYOHinA . 



BBUonns 



. A purely spttMl poison, the brain 
being often almost entirely un- 
affected. When removed (if in 
organic tissues, this may be done 
by successive boiling with hydro- 
chloric add, and men charring 
with sulphuric add), it is recog- 
nized as under. 

{a) Sulphuric add and a small 
crystal of potasdum bichro- 
mate give a brilliant violet 
colour, changing to red. 

(i) Boiling sulphuric add does 
not char it. 

{c) Potasdum sulphocyanide 
gives a white crystalline pre- 
dpitate. 

{d) Intensely bitter taste. 

{e) A frog ]^laced in a weak 
solution IS attacked with 
tetanic struggles. 

Similar to sta^dmia. Nitric add 
turns brucme a brilliant red 
colour. 



Emetics (before tetanus sets 
in) ; chloroform vapour (to 
allay the spasms). Animal 
charcoal, tobacco, and mor- 
phia have been occasionally 
used as antidotes. The 
essential is to remove the 
poison before it has been, 
even in a slight degree, 
absorbed into me system. 



119 




s 



S -I 

>-• S a> m 

o Q 3 d 3 H 

"^ rt S S S -5 

a -fe"-! 2 .9 -S I 

i -I • -S is ft 

® CD _H iS 2 O 



o 



o ^ S £ -^ VI •§ 



S 











8" © 
^ bo 

§ d I S 

o m a « te « a, 

■a *<» ® fl ^ 

® 9 iS 




8S*S 

CO CL 

P4 

ill 

Cm © 



I 






6-€ 




§2.3 



_.2.| a^^ s'^us 






I 

I 



o 

CO 
© 



I 



• 1-4 
© 

60 



I 



e 

=3 




a 
I 



o W 



a» 



2 2 



© 2 

S o 

2 p2 

kO CO 



4> 

o 



►3 B 

00 '^ 



-g p^ 

O QQ 



1— c^ 



a 



CO 



C9 



C9 .^H 



00 






^ ft 

o o 

QQ 00 

H H 



S 13 S3 



»o 



DO 

08 
© 



I 
§ 



J^ « I* 






© 

00 

© 

a 

to 

a 






;^ 



a 

o 



00 

© 






^ 



oi cq 



•a 2 



» — • ^-^ 

I I 

• • 

OS 00 

00 - 

03 



^ .s 
c4 QQ ;« 

■a fe 

© © 
^ o ^ 

^ ^ o 





H 

I 

CO 

s 



I I § d 
s t3 4 '^ 



00 

QQ 

q3 go 

.s ^ S 

© © "Ti 
CD O 



^ 



« ca J* ^ • ^»-'* 



O PM 

00 00 



H B i^ 



lU 



1^ 

O 

)-] 

tJ 
«1 
Eh 

I 

Jz; 
o 

!zi 



<S 



1 



I 



as io ^i> 
•go |o fern 

III 

6 5^ 




. I 

§ s 






^<N 



1 



I 



c8 

I 



1 



§ 



CD 

I 
I 

'a 



0) 



1 

I 



U) 



I 

8 



T-f" S 

s s 

fid M ^^ 

III' 

111 






« I s .^ 



rO 

9 



CD 



1 -si 



I 



•J 



O 

I 









■g 
.2 " 

r 



'd 

1 

•id 

r 



I 



&• 



o 



^ — ^ 



9 ^ 



S • 




s 



I 

6" 






I 



QQ 



116 



to 



•iH 

o 

OQ 

<x> 

•a 

o 
o 



I 

QQ 



CO 
<x> 

1 

^ 1 

fo'S 



1 i 

1 s 



I 

I 



i 

.A 

I 



i 



« 



^ 



02 



O 

•^ 



53 



S 

s 

to 



CD 
OQ 



6 




I 



cB • • 
2 C^ . 



^OQ gW o^ 
OQ ^ tS 






a« 



I 



o 

f 



S ' ® 



{? 



•a 



oil 

i.2 



«»-l 



-a 






S ® 
'^ * 9 

MtStJ 
o o S 

CO .g PJ 

>^ § 9 

p © 
9 "P o 





s 


• 




4 


Q 




^ 


T 




) stilp 


•pi 
Pi 




fl 


OB 






• 














® 






► 






Sc 


1 






• 




• 

7^ 




'S 






:a 


ii 




^ 


. ©O 








d 


^ 




.§ 


1 




^— ^ 






eD 






g 


• 




® 






^ 





IS 
•f 



I 

.a 






oO o 
•dOD 'Co 

C3Q QQ 



•Tii QQ 
P 

QQ 



I 2 



116 




o 

S 



8 



.a 



I 

O 



-^^1 i 

s « a 9 

>S. ScaoSoQ O 

dH g^ s>^ s^ 

? 3 .2 ^ 



^ 



00 

1 

o o 

a a 



I 

•-a . 
a!2j 

o 



O 6 



I 



s 



o 

M 






fa 









•M 






S 1 

1^ tS" 



4- 






03 



•g 

d <9 a 






1^ 



s 









r .s 



36 



o 

o 
O 



Q 






O 



5 



CO 



117 




1 
I 

bo 

■I 

s 



u> 



<o s d 



o 




o 

o 
CO 

e 
a 

• 1-4 

o 

d 

o 

•43 

d 
o 
o 



00 

1 

o 

a 
•S 



9 

o 

a 



S . 

O » 

15 
I 




rS • 



d 
ho 



•J 






0) 

d 

.a 
e 



1 

a 

d 

• iH 

-a 

o 




S. 



i 

i 

O 
CO 
03 

d 

o 

OD 
00 

I 

o 



.6; 

CO 



S 

6 00 S 

ati s 

©MO 

-^ s 



n 



CD 



a 



CO 









5 I ^ 
S g ^ 



-3 

d 

d 

o 

o 



as 



I 










53 



a 



§< 



*fM 



^ 



i 

J Pi 
I 



tt8 






Cm 

O 



i 



o 



.a 







OQ 

Cm 

O 

d 

o 

•■§ 

J3 



•M 

s 

I 



rd 

f 

•i 

W Jm 



00 SS 

OQ S 



o 
pi 



•3 a 



u 



I 
•a 



(S 



C? oO 
g-gOQ 



I 



I 

"8 







I 



r 



1. 



# 



^ 



■S 



.1^ 






* Barf ^ 

^ I 



§> 



J 



s 



00 



U9 



Eh 

o 

1— ( 
Eh 



00 

u> 

I 

o 

1 a tf 

BO O l> 






9* 



9 



3 

<x> 
<x> 

I 

I 

00 

s 



CO 

0) 



I 

o 



o 
S 

o . 












•a I 

3 © 

•a I 



s 

I 






CD 

•I 
1 



-S I I 



I 



5 . 



<S 



I 



« .2 « J ^ 
}5 O 




00 

g 



s 



U 



I 



I I 

•a I 
I 




•5,- 






9 
■S 

M 



_1J 




ss 
^ 



r 




I ^5" ^ 



00 



o 

00 



3? 






I 

S 







o8 r^ 



o 
M 

. CO 



•Td 

o 



I 



--3 

c2 



^ 
^ 




m 




08 

o 



p52i So 



:8 



I 



O 



^ 




to 
00 






1 

a 



9 






o 




CQ 

I 



oT 








2 S 



s 
IS 



M 



It 

§8 

o 

QQ 



9 



w « 



4 




•i-t 

t • 

Sri" 

o 

QQ 



121 



fi 
is 



■II 



ill 



.4 01 



I ^ a 



1o' 

T 



1". 3 

? i I 

M C |S 



i 

tl 






m 
III 

I 



«!■ 
ill 

^*" * 

ill 

9 « s s 

ill I 



ll 

H 

SI 

If 



■ail-1 
5 




fe 



|i4 
11 






a 

o 



^ 

s 



I* 

I 

s 



655 

o 

1 &b 

o 



*«» 



i 



Is 



tl 



I 
I 

ID 



1 



I 1 

o 



OQ 

o 









^ ;!g rH g 

° 3 J J » " 

(D O 

■goQ 
I 



o 



OQ 



o 

1 

P4 




1 

i 



I 



o 

a 



bo 

•c 

I 






^ 



o 

o 






°e:; 





PIE 




U3 



mum 




i iif it! 1 iltSil 



i .a |« 



I ^1 



•6- as. . 

phi J 
llfi'- 



»ll2" 



s ^ 



•1 



H^ 



s 



^ § s 

2 ■S'9 

a & 



1 
■3 I 



3.1 
•sli 






l|ii 



ii 



lit 



^'9 

if 



II 

B9.S 



Jill i 

flip 




i ° is 

M PS 



i1 




4j 



■II 



■a -2 



F 

S o 



si 






a s § 2 '^ H 

J|3 lii^ 



t 






r?-i 



itJi 



I : J : It ■ M 

k -J 4 31 ^ '- ! 

S » S .2 |-i I s^l 

■S i^^S 1 . Itais" 

1 ml IS fsii 



0.J 

II 



ll 



I 



If 



r 



s 

ll 



B J 



3 
g 



!■? 



3 S 

li 



■3 

J ^ 

i 3 

I I M 



•a s 



111" 

ill 



ig- 
ii4 



•"to 
o ll 



■M 



irig-^^'^ 



ii= 



s ^ 

■I s 

I •! 

i Id 

I i"^ 



ll 



ItJ^'S 
a to .aw 






00 



i 



• •kC2 



CO 



•M 



8 •g'g 



a 



'i 






js-S 




3 
'3© 



I 



i^ 




OQ 



127 



O 

I 

»«5 



0/ 






•8 

1 -I 

3 o 

go d.2 J- 

•So SH oo 

•ill 



I- 



• rt o 

bo 




I 
I 

i 

a • o . 






So ail 



QQ 



I- 



.go gfc 

<o o 
O OQ 



I 

-si 

*i ^ 

a ^ 



s 



^ 



il 

o 2 

Ord 



I 



.15 

03 

S 

»4 



o 

P4 
08 

.iH 

CD 

<D 

d 

'a 

OQ 

o 

;a 



f 
I 



-s 
§ 



d 
o 

o 

S 

I 
II 

a 8 

.1 $ 
'o o3 

a* 



'B 

o 



.S 



I 



-a 

•♦J 

a 

I 



%M 



OS (A S o kS 

p>P4;d 



Si 









o 

o 



d 
o 

So » 

.go-a 
I ? 



i 

^ S 

CO 

08 

d 
o 

I 



OD . 

go 
•3 J 

Pi 



I 

a <f 

r 



do 

o 



I 



c4 




S 



128 



t 






o 
I 



o 



•II' 

o - 

4 

•a 

o 



'A 



.9 



I 

a 



I 

a 



!■ 




'3 



s 



.. 2. 

— ^ • Q 

|o-S6 . 

I I "i 

N ^ O 







6-3 

a; CO o 



o3 -" 



lS 



s 



oO 



Id 
I 



g 



CD 

1 

a 

o 



I 

O0I 






O 

a 

o 

d 
o 

bo 



I- 

'Go 



CO 

9 



S 



I 



1^ 



If 

■T 3 






a 



o 









^ CO 



-a 



►^Ql 



<D 









P-I 

CO 

i 



OB 
OQ 
08 



> O 

.a 



I 









I- 
3| 



<5 

Id" 

d 



c* 



.a 



129 



I 

J 



ill 



■■S'i 

if 

g'SJ 



11? 
Ill 



11 



■Mill 



I 1.?i 



i.rll 



III 



1*1 



J § "" ^ 



I! I s ifiii n 

I -^1!^: II 






I 



ill 



ill 






° *- .a » 

si "S 



•Si 






l-i" 
•as,-- 



S ■§ Q 2 "! - -f E 5 



S -.-a .-3 SS |« |.|fc 

9 i; ^ J I a q ffi =a ° B 5 

1 . a-Jas ■;*.a;.si1-s 
Is .„-„-<! 3'&SS'S|3 

§1 1 






11 



I" 






■ II 



11^ 

1'^ !-i| i'k It 
h If if ih 






l-s 



lis 



S-3 

fa- 
1.2 -5 



a 

It 

•| 
|3 

^1 






■sags- 
ills 
If 



M 



ll 81 






I Mill 



'^1 — ~ 

■ssll -a 'S 



l4^ ■ 



ir. ^i uii t.^s ;iii 
I .-9 sf ^-i'l !g|g rli. 

ifiij iffiifWa 

lU^ ilfi -iit^ 

-III isll i-s|l ^S'H| 







•if? 
.11 



I 



S8 



!l 



I 

Mi 



u 



li 



1 o, 

a U 



? a. 



s 

I 

i 



<o 



60 



•*<» 



I 




■I 

1 







1 



3 



QQ 



<s<5P;s 



I 

o 

1 



OB ^ 



I 



I 

•8 

a 

P4 



-3 

08 
I 

P4 

I. 



bo 



'Pig 



s 



1 

CQ 




-is 

o ^ 



■S 





m 



i it 



ii"rr I f 



1^ 



a .£ 2 

: -j^^ ^ 1 

S I I ll I 

§ ■! * a ^3 g 

S ^ £ n i I 



I i 1| l|tll. 

■§m 1-5 III 

i 






H 

u 



is P.-C s.» 






St: 



lilllP 



si £ 



ii 



as . 1 

Is. 2? i 



r f 



"i 



<s 






s 11 



O 

•I 

Set 

9 S ^ 




00 



to 



-s 






•I 

•3 
I; 

I 




s 



OQ 
P 







oS 







a 



o 



u 
® 

o 

d 
o 
o 

CO 

0) 

'^ 

o 
'd 



u 






I 



■I 

i 



§ 
1 

I 

o 

I 



00 
00 






§ 

i 



o 

r3 



<S 



g 

l-H 

s 



bo 
d 



bo 

d 

I 

3 



So 



s 

1 

o 



O 



0> M 

i£; i 



95 

'A 



I 



CO.. 

oride (t 




as (two 


3 3 


Water. 
H,0. 


Ammonia g 
2NH,. 


o 






t^ 






S) 






• 


• 




T 


? 




-3 


-3 




s 


S 





OS 



1 Si 



B. 



0) 



OD 
OD 

•+3 



w 

Mr 



i • 

CO 




I'O 



I 

d 
o 



O 



P4 

I 
<1 




bo 



S 



126 



a 



00 



i 



Uib 



• •«e2 



CO 



60 









OS 




* 




3 

ao 



s 



I 



I 
I 



3 



d'§ 



a' 






A 



•a 



o 




o 



i <>3 H 



§ « 

r 



i 



b© 






127 



€ 






Of 

> 

1 












I 



O 



0.2 « 






^^ 

CD 'ti 

CD jd 

t s 




i 



I 

1 

I 



o 

'd 

•c 

o . 
d flS H ^ 



I- 






§ 

I ^ 

OS o 



-a 

'a 

I 



I 

•a 



1 

.3 






SN 






1 



1 




jr rf^ 







o 
-a 



S4O 



I -I 

So » 

a 08-3 
-I ^ 

09 ^ 



§* 






I 

r 



i 

Is 



I 



c4 




128 



*** 



s 




-% 






■l^ 



O 



bo 



.9 



I 

o 

-a 
a 

o 



i 




-*^ -^ --S 

2 1 U '3 O 

S ^ s 



'Go 



Of 

•I ^ 



t3 



g 



1 

s 

o 

I, 

3 d 

©a 



I 

J 

O 

a 

o 
d 



'& 



I 

d 

e 



d 



I 

^ to 



aa 



CD 

I 

s 






•J 



I 



III 



o ^ 



d 



d ® 
So 






o 



CQ 

3 
S 



I 



9. 



•S3 



I 

+ 



fe5 






o 

it 



O 



129 



Ill 



■9.a=. 



pi'! . 

■a'S ^'5 1 






|-i 



ill 



=11 









§1II I 

L'S-al ■a s B-j-sg a=-s= a-.^i 

llill iii|4llllh 
tllll-sllll P|ll sill 

itf g a St, " 



1 1 

2 '3 




3^ 

If 



1+ 



li 

•9 1 



go 

ll 



^1 



It 
•§8 



I J. 



I I 11 



■a<g, 



sf 



1 1'^ 
"a a 








in itill!} 

2 o 2 ■"'fl S « t^ i &2 



rill 












r M 



llF^ 






t 



i^lil lis ii. i 

T II |# J|§ S!. 



ill 



.§■8 



Sfsl 
IS" 



8>tl 



1 1 

If 
li 






I 
i 

Is 



— a M^ 



"I" 

ni III 



1 1 



•I- 






J 11 



2 ID B ^ 5 . e c-d 






PI ; 



tm 



[III 



lllll 

' li 



o 

OQ 



-♦a 

§ 

I 

O 


O 

I 'I 






I 



d 

It 






.a 



1 
f 



1 
I 



»4 

o 

I- 



9 



•a 
.g 

s 



I 
I 

PI 

-I 

QQ 

I 



o 



I 



•a 
1 

01 

•I 

§^ 

1^ 






1 
^ 



.•a 
6 

1 
I 

I 

••a 

I 

^ s 







111 




o S 





f 



ii 
|i 



I 






o 

O IjCj 

I 



I 

I 

a> 









P 



CO 



I 

I 



!^ 



« 







134 



t 



I. 

a 

I 




II 



i ^ 4 i . ^ 
a -1 I I I 4 

g |c^ 1^ |co *<5-a(g|is 






II 






I 'a 

i i 
I I 



is. i 
■4 -a 

§51 

Is a 






|1 
1 1 



■& •s 



§ g g * 

■|» 2 1 

gH 13 := - *■§ 









•all 



III' 



i lit 



111 -'S 
I sl^j '■§11 

I I i |KM-«-ai 

I \ 111 '^Ii 



II 



-■1= 






gig *.a lilies 



I I 






&^=s fiii>y|iJ| 



I r 



III 
I 



Bill 



fi 



3 . 



it' 



I If 



lilt 



e^ 



.9 



S 



I 
1 

I 

I 



eQ 




I 






illll 



1 
6 

o 
S 



f 



00 



CO 








— ^ <0 «iH 






§ op:) £ 




00 

n ^ 






I 

o 
09 



i ^ 




s 1^ 



CO 



•g 
I 

I 

g * 

•as 

Bqq 



•SI 
i 



•? 



3:3 
I -I 

Ii 



M 



i 



00 



a> 

I 
I 

o •» 

o 09 

;a-§ 

.a « 







cq 



9 

Q 






•a 

o 



I 



137 



■ — -< 







1 

.s, 
II 



Ji^l<3^l till I 

= •ii'li 

S H (5 5 w tS 

■0^ *8ii9uc[no cmj^iji 



8« 



1 1 J 
1 1 8 









!■' 



I 

? + 
S 6 



111 



a « 8" I, i"^ 




Id 

g 



r 
r 



1" M/? 




3 
8 




HO 



/ 



il 




■s 
i 

I 
I 



11 

1-9 
.11 






II 

n 

|S 

Id " 6B 

■Bfl 









."Si I 
a|3" aslsa Jaas 




00 



o 

to 



o 

I— I 

■§ 

GO 

% 
o 

o 

-♦a 

® 

I 

® 

CQ *^ 

CQ -fA 

• r-i ,55 



s 

5 



I 

o 

n 

o 



I 

•a 



3 f§ 



1 







-8(5 






I 



GQ 



I 

I 

I 

I 

•a 
1 



1 

-a 



P4 

I 

.9 

1 



o 
d 



•J 

■B 
•S 

•g 



o o ® 



I 



S 1 

^ I 

I I 

§ -g 



•-^ ;a I 



I 

I 

QQ 



t 

I 

I 

o 






I 



5^® 



.J So 



I ^ ^ ^ 



CS 

o 



50 

•s 

.3 • 




I 






e% 



*SJ» 



142 



<1 




O 
liJ 

(0 



W 



"S-il 



•^ 



I 

o 



:i 



GQ 

o 




bo g* 



Pi 5 



I 



•s 



t I 

I -a 



fL| 









I 



1 

s 

8* 



f4 

I 
I 

a> 

CD 

Pi 

s » 

► I 
o S 

§ 



Is 

o S 
B I 



s 









£ 






Cm 

•9 'rt 



S P. 

1 1 

^ E 



o 



i i 



.a 



^ b 



g s 






143 



II 



ms 



sa-i 



I I 



•g 1 



I i ^ 






Is'sg -a ^s 

o d :s ^ ^ ^+^ 
i.a|-E3 I p!« 

g.-";i ii-si 

; 8 J f •i^-'S.a 
Sas-2 ".s:^ 



=1 



nil 



I1 






ill 

|l = = 
'^ s e a 












•as|-§ 

2 o'P- o 



■ 1^ 

till: 

• -3 .a -g " 
a 



2 T 




|<9 



9 r^ s s 



lllflll I lit I 



if 



1 11 1 



!*•! i 



si ^9 
: s 
S a 



.g-s *" -g J a 

ill' P ^Ifl 

^ s - S '^ -J = « ^ « J4 P J P I <; 3 « af 

IP E la -si f. |-S|g^i| 1.1 ■g5.2,« 

OR „ ., .^ .. 0^|=,g|g_28 ISSS 

S a a a 












1 ^|l 

I* g "is 



II 






§ 



:s 



! ^ 



o 



bo 
a 
'Si 

QQ 



'3 






P 



QQ 



02 

I 






■ 
CO 

i 

P4 



8 
I 



CO ® 



^ 






i 









r-i c^ 






o 

I 

60 



i 



QQ 







<D 



rH e^ 



^ 



CO 



o 



•as§ 



w^ a 



CO 



I 

09 



Org 






8:3 i-^ 



S rt ^ 



« 



bo 




CO 

1^ 



Q ^ rg "■ « ^ ^ 

^'f^ ^ B-§ §- 
a S OS i f I*: 

© © fi oo"?^ '^ 



QQ H 



O 



© 



© 



i 



§-'' 



i 

© 



© 



© 



o 

^ ro © H 
. ^ CO ":> p 

©.2 ^"S ®5 

'^ O S Ph© 

rd ^-^-^43^ 
o Ph rt' 

QD P O _ 

0-1 5 



O 03 



© 

Q 



o 



fla » 



3 



© -Tl P< 

© ^ fl8 

00 P4 © 



•gig 



bo 



1^ 

CO Td 

si 

.93 



I 



© 



2^ 

S 3 



1 

■s I 

S 8 

si 
© .a 

boo 

'S d p: 

.s © ® 
-3 "^^ 



§ 

CQ 



QQ 



5§ 



•o 



d -H d 

8*S § 

P «. o © 
O ^ r^ fe 

© g ."S 2 



to 



QQ 



JSJ* 



.1. 



8 

I 



9 

O 

I 



'?«2. 



''11 



fjO o 



© 

© pqoQ 

^ w § s 



I 
© 



w - 






s 



-a 



rd 






U6 



II 

it 



■8-2-i 
£ S «) 

■sts ■ 






I a B.|| 

'ill 






?i 



III 






°ls 
s.a's 



'■^1 11 

I a .-S S S 

s s f i ° 

11 alt 






Ik ^ 



■Ii! ill 



5 J 



til 



.9 ; 



i.i-e 
Hi- 



ll 



■f i-&l 'SIS ^ 

§1«s III Ii 
4 ^ ^ 



i|' 



■si .|1 
lH'T' 

^^ s J 

; = ii 

all 



I ■ i s I -ill 
■a I i i P I t. 

■°Ss I 11 -alia 

g-c g S S "^ 

■ I S fl'^ , 



9 S'Si:^ 
llfiiil: 



H 
fS 

h 

I •I' 

S i- 

I 



1^ 



11 i 



^ 
^ 



li 



i s 



l-s: 



"-SI s d t 



13 Jd S 



^ i -a 



a 5 

:b 

f 3 

1:1 



III ill 

i "if 






=' S^ ? i ^ 



'til 



4.t^ 



tiT 
m 



its. 



II 



I1^ 






hi iil 



^ S e :s 1 « 

- 8 I S'a b 

i t--^ •« I J 

= o o. >J « § 

f Pi 



8 lO'J'S-a^s^;? 



.93 °rrai 



IS. -gSSf^ll^ 



P ^ll 11 ll 



I -I 



ll §^^ 
i|i 

a '^ 

|.B^-ai3| 
P 3' * .-I 

S-a"f ;i5 

ta 5 I ^.tlS 

1's.i si I 

E-sa :s,1 S 



III gS3 8 . I 

°-1a *.5f ii-i 
■|||--:j^-gais- 



■s -I 




03 
o 

I 

o 

.a 

•a 

•s 

03 

CD 

§ 

e 
s 

O 

d 
o 

I 

OQ 




o 

OQ 




OQ 

1 

GO 



I 

e 

_ « 

08 



aOQ 

q3 ^ 
fS g 



03 

a 
o 

.s 
§ 



o 



OQ 

03 

•iH 






loO 




o 






CiO 



ri 



•= >> 






g 



(X) 



OQ 



H H 



I' 

o 
o 

I 

OQ 









OQ 

■■B 

GQ 

o 

d 

CQ 
QQ 




02 

'•B 
•It 

•a1 f 






•_o ^ 

09 -»i3 






d 
o 

'I • • 
I £ 

S bO d 



d - 



.a 



o 



•g 



152 




a g- a 
. d 'Id 



J s 'a -I 



•a.i I 

il-s 



■s 

I 

i. 
I 

s 

Jt 
ill 



^ -a 



111 



3 g| 



^ g I Si 






1' 



-1111 2 I 
J, o pa J ;3 






S-.n-J 



lis 



2 "'■■S "S 



s ^ S o a 



l^1|g|:1 



fill 



m 









(I t-l^ 



„ „aSi „. . 

^*li■"g■^l';|*|fl 

S 



•3-2 .IS 



Mil 



3 & a s 

5 £0 £0 P 



1~" 



ii 
as 



■3,8 



I I s'S'g.ll.g-af 










'^ ^ s 









4^ 






o 






02 



f 

-a 

I 



I I 









I 

8 

•a 



s 



li 

QQ 



5 



« 
^ 






165 



I ^..,= 11 

■fc ~ fccS 

•I Ultl 

I - « 6 si a 
■■Sil llai'" 

i*.j .fi lili- 
es a §-^s-lll 
•|,:s --s B g^|-a a 

ill g^^^l^l 

■^ci * * o § a b pj 



il 
I ~ 

i I 



•^1 

s s 



I - 
if 

II ■ 

■■| I 

Ill- 
|l ?; 



ft a 




ill 



1 |'-=ijii ■ ■ 

1 iriiiinii 



I I. i -i 



^o 



-a 



1 
1 

I, 

•c 



•S « '^ .5 i3 

^ ^ § 15 •§ I 'I 

•rt i-H r^H 1-^ M O 

d 
o 




J 



ll 



Hi* 




^ 

-§ 



t 

i 



g 



3 



00 
«0 



SI'S 










_ OD _ 2 ® 

5 Pi -^ d 
O a> d ^ Ti 



^ 
? 



.a 



^-^ 



h •* fc ^ d '3 'H H 
-g d PH.S.a Ph;^^ s 



o-Js ©s (j,n3 h « 



^ d oj .PH 



Ph" 

fH © 
QTIJ 

I ^ 

©-§ 



© 

rd Q 
© '^ 

® §5 S 

& o ® S 
©;d^ © 



QQ 



© 



'^^ 



© 



CO 



d 
o 






e 



M 08 



© _ -S S rt O 



s 

© ^ 

3 O cQ 

© o © 
^•e! •r' d O 



© 







3 ^ 



-i r-i O 'IH 

5 ^ © Q jd ® 

* © d s:3^ 



© 

a 



.a 

© 



^ 



^ 



A ^ 



t 






157 






• iH 



1 



Q 



(D 



I 



S 



I 

I 
3 

i 



1 



pii< ^ ,S 

1-g o 



s-a 



^ 2 



® 



00 



PR 







1 




3 


• 


o 


a> 




i 


^ 


§ 



^ 



<D. 



® 









I 



s 




3 08 (D 

P !zi P 



M 

t 

CD 





• • 



♦ • • 







158 






■I I- 

I 1^ 



•g I a » 






=1 -s 







llMI 1 





O bH 






■5°.* sir i 

ItD n n 









ii?i?li?t|i 




SI'S |i||-a| f=i»'? WW 
11^- 1 SI'S.? ° --'■^- 

illy III 



OS 



^1 






Is 



i ri 



■a; 



1 1 



I § I -^ 

Ph !jQ en oQ 



PART III.— Proportions of Active Ingredients. 



Article, 
Absekio. 

ArsenioQS acid . . 

Sod. arseniaa . . 

AooinriA. 
Alkaloid . . . . 



Preparaiiani, 



Praporiumi. 



. Liquor arseiucalis . . . 4 gr. in 1 fl. ox. 

yy arsen. hydrochlor. 4 „ in 1 ,, 
. Liquor 4 ,, in 1 ,, 



Unguentum 8 gr. to 1 oz. 



Ajmuoifr. 

Oxide Puly. antimon 1 part in 3. 

Sulphurated antimony Pil. hjd. subchlor. oo. . . 1 ,, in 5. 

Tartarated „ Unguentum . . -• . . 1 „ in 5. 

Yinum antim 2 gr. in 1 fl. oz. 

At&opia. 

Alkaloid Liquor 4 ,, in 1 ,, 

y, atrop. Bulph. . 4 ,, in 1 „ 

Unguentum 8 „ in 1 oz. 



Eboota 



Est. liquidom * 1 oz. in 1 fl. oz. 

Infdsum llgr. tol „ 

Tinctura 109 gr. to „ 



HYBBABGTfttnr. 

Metal . . 



Hyd. unguent. 

Hydrargyrum . . 

Hyd. iod. rubrum 
,, oxid. ,y 
„ perdiloridum 

„ Bubdloridum 



yf ammomaA. 



. Hyd. c. cret& 

Emplastrum 

ff am. c. hyd. 

. Linimentum 

Pilula 

. Unguentum 

jf hyd. oomp. 

Unguentum 

Unguentum .... 

Liquor 

Lotio hyd. flay 

. Lotio hyd. nig 

Pil. hyd. Bubchlor. comp. . 

Unguentum 

. Unguentum 



1 part in 3. 

l> 99 3. 

2. 



1 
1 
1 
1 
1 
1 



99 » 



16 gr. in 1 oz. 
^2 „ „ 1 ff 
^ „ to 1 fl. oz. 

18 „ to 10 yf 

8 „ to 1 



f» 



1 part in 5. 

1 part in 6^, nearly. 
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Cabinets of Materia Medica. 



Cabinet of Hateria Uedica, Botanf , oud Chemistrj, to accompany the " Elements of Fluuiiiac; ; " 

200 ipedmenB, &c., &c. Friee, £i 4>. 

Cabinet of Materia Medica, Botany, Cliemigtry, and Pharmacy, specially designed to illustrate Qis 
"Elements of Fhanuacy," and to afford a complete course of Materia Medica, Botany, &c. Seven 
Drawen; la^audselected Specimens; Botanical Examples and Flatas ; Herbarium of HedidnalFlaKts; 
Ezamplesof the AdulteratioDsof Druge, Ac., &g. iV<««, amplete, in outer aue, iJ 7f. 



THE "PHAEMACT" MICEOSCOPE. 




This Initniinent ii of gieat power and 
definition, specially designed and adapted 
to use in the Laboratory or Fhaimacy, and 
suitable for all putpoees of microscofie 



The Stand ie well conitrooted, Ann, and 
of a new pattern. The Stage is circular iu 
farm and the object can be moved in any 
direction with a smool^ essy motion. The 
Bacliwork Adjustment for foeussiiig it 
long and capable of taking in a l-inch 
Object Gloss. It has a fine Adjustment i 
a \ inch Achromatic Object Glass, and a 
1 and 2 inch combined Achromatic Object 
Glass ot great angular aperture, fbrviewing 
large objecta, fitted with the TTnivGnal 
Screw ; Stand Ccmdenser for opaque ob- 
jects ; lije-box ; Stage and Dissecting 
Foroeps; the whole in Mahogany Cabinet, 
Price £6 ISt. 

Polariscope and Diaphragm, 2St., and 
other Apparatui can be fitted to the above. 



EVANS, LBSCHEE, & EVANS, 

60, BABTHOLOMEW GLOBE, LONDON. 



EVANS, SONS, & CO., 
juamvm smnr. utxkeooi.. 



EVANS, MERCER, & CO., 
KOHTBaai^ QAXASA. 
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